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1.0 Introduction

lr 1980; Congicss enacted the Comprehensive Environmental ResjKir.se. Compensation and
Liability Act (CERCLA) 42 USC 960.1 et seq. Oubr-.ii'A: nr.d crxplosive wastes are incuuiri:
in me CERCLA definition of pollutants and contaminants '.hat require a remedial response.

Ir. 1933. the Environmental Restoration Defense Account (HRDA) WAS established by
Law 9& 212 Tnis Congressionally directed fund was :o be used for environmental
restoration a: Department of Defense (DOD) active instillations ar.d 'b~neriy used
piopert.es. The DOD designated the Army as the sole rnar.ager for er.viror.rnental restoration
:;i closed •.nstailsiion.s and formerly used propenks. Trie Secretary of -he Army assigned tni>
mission to the Corps of Engineers (USAGE) ir. 1984.

i'r.c '936 bcpcrfund Amendments and Reauthonzalion Act (SARA) amended cenain aspects
of CERt.'LA, some of whicn directly rclatec to UHNV conamination. chapter ifoO ot the
SARA established the Defense Environmental Restoration Program (DERP). Uae 01 the
goals specified for the DHRP is "correction of environ mental dcmagi; (such as detection anc
JisjM)sal of ur.cxpioded ordraace) which creates an imminent and substantial endangcrmcnt to
n$c i.tuhlic t-felth or welfare or to the environment."

he DERP requires that a CrRCI.A response acUur hi- ur.dertakr.it whenever such 'immmem
nd substantial endangermem" is found at:

A. A facility or site r.hat is owned by, leased to, or otherwise possesied by
trie- Uni ted States ar.d under the jurisdiction of the Secretary of Defense.

B i\ facility or si:c rhat '.vu:, under the vjrisJLT.on of the Sscretiiry of
Deiep.se .ir.d owned by, leased to, or otncnviss possessed :>> the Ln;ted States
at the lime oi actions leading to contamination.
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C. A vessel owned or operated by the Department of Defense.

The National Contingency PJan (NCP) was established by the Clean Water Act of 1972, The
NTCP has been revised and broadened several times since then, its purpose is to provide the
organisational structure and procedures for remedial actions to be taken in response to the
presence of hazardous substances, pollutants, and contaminants at a site. Section 105 of the
1980 CERCLA states that the NCP shall apply to all response actions taken as a result of
CFRCLA requirements.

The March 1990 Nadonai Oil and Hazardous Substances Pollution Contingency Plan given in
40 CFR part 300 is the latest version uf the NCP. Paragraph 300.120 states that "DOD will
be the removal response authority with respect to incidents involving DOD mili tary weapons
and munitions under the jurisdiction, custody, and control of DOD."

On April 5, 1990, U.S. Army Engineer Division, Hunisville (USAJEDH) was designated as
the USACH Mandatory Center of Expertise (MCX) and Design Center for Ordnance and
Explosive Waste (OEW). As the MCX ar.d Design Center for OEW, USAEDK is
responsible for the design and successful implementation of all Department of the Army
OEW remediations required by CERCLA. USAJBDH will also design and implement OEW
remediation programs for other branches of the Department of Defense when requested. In
cooperation with the Huntsvilje Division the U.S. Army Corps of Engineers St. l.ouis
District has been assigned the task of preparing Archives Search Reports for those l-orroeriy
Used Defense Sites (FUDS) suspected of chemical warfare materials (CWM) contamination.

1.2 Subject

The St. IxmLs Ordnauce Plant, Site Number BQTMOflOIO, and St. Ix>uis Ordnance Core
Plant, Site Number B07MO0170, are located in St. Louis, Missouri. The St. l^oms
Ordnance Plant and Ordnance Core Plant manufactured small arms ammunition, armor
piercing bullet cores, and components of the 105mm projectile. Other activities at die plant
included explosive storage and manufacturing and bullet storage and burning. Aij>o located
on this property was an indoor firing range. Storage for powder, priming, pyrotechnic and
incendiary chemicals was provided at the Tyson Valley Powder Farm, Site Number
B07MO0173 (and Lone Elk County Park, Site Number B07MO0179). These two site
numbers arc addressed in a separate ASR. Other sites associated with and located on the
property of the former Ordnance Plant, arc the Federal Center Complex (4300 Goodfellow),
Site Number B07MOOQ32, St. Louis Area Support Center, Site Number BG7MO0166,
St. Unib Area Support Center, Family Housing Area, Site Number B07MOO165, and Mark
Twain Industrial Park, Site Number H07MO0020. Those sires mentioned above are included
in this report but will be referred to as the St. loom's Ordnance Plant (SLOP).

1-3 Purpose

This Archives Search Report (ASR) compiles information obtained through historical
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rcscurt.?: at \»irious archives and r^urtis holding, facilities, imer/iews with individuals
associated with the sue or its operations, ami personal visits to the site. All cffor.s
directed towards determining possible u^e or disposal of chemical warfare materials cri the
sits and documenting the existence of Ordnance and Explosive Waste (OF.W), Particular
emphasis was placed on establishing the chemical (agent), the type of rr.unirions or container,
quar.tit.es and area of disposal. Information obtained during this process was i.strd I-i
develcp.r.g recommendations fcr further actions at the si:e.

OESV and CWM activity occurred on most of the properties comprising the St. Louis
Ordnance Plain arid the Si. Louis Ordnance Core Plain, therefore -he entire area wai
researched and mspected. There are specific locations wnere there is a greater potentiai for
contamination. These areas include Area No. 3 where bullet burning occurred. Area No. !
u'm::<.: a Cneir.ical Warehouse and Incendiarj- Mix and Explosive Storage area were located,
<uui Ar.i. No ?. \vhere incendiary and explosive storage areas were Socated. A portion cf
Aica No. 2 is sci'l under ;uri.«;d:c:ion ny DOD and is Known to be contoininatec. Sea Map
Mo for tltt- l$>t:anons of these areas.



2.0 Pre-rious Site Investigations

The Kansas City District Corps of Engineers (CEMRK) completed a Findings of Fact and an
INPR in March of 1991, and a Project Summary Sheet for a CON/HTW project in January
1991. A Survey of Hazardous/Chemical Area No. 2 was completed in June of 1981.

2.0.J Inventory Project Report

This INPR just covers two areas within the St. Louis Ordnance Plant. Site Number
B07MO0010. These areas arc now known as Contico Chemical Company and Lincoln-A
Pentair. Lincoln-A Pentair is located on the property of the former St. Louis Ordnance Core
Plant, Site Number B07MO0170, which was operated by McQuay-Norris. Also stated in the
INPR arc additional DERP-FUDS Site Numbers associated with the sites discussed ui ihis
ASR. These sites are the St. Louis Area Support Center, Site Number B07MO0166 and St.
Louis Area S upper. Center, Family Housing Area, Site Number B07MOQ165.

This IN PR states that Conttco purchased the property from Schlueter Manufacturing
Company in 1980 and that all buildings on their property, except for the empty bunkers,
were constructed by Contico. This conflicts with the telephone interview wiUi Mr. John
Bailey, the Facility Manager at Contico, dated 29 November 1993. Mr. Bailey said that all
buildings were original.

A site v i^ i t was cuniliictwl on 1 1 January 1990 liy personnel from CJIMRK. The INPR
suites there is a potential CON/HTW project located on the property iitili/xxl by Lincoln- A
Pentair.

2,0.2 Findings of Fact

The Findings of Fact dated 8 March 1991 states that the Si. Louis Ordnance Plant occupied
approximately 329 acres. Approximately 21 acres on the north side of the property and east
of Goodfellow Blvd. were redesignated the St. Louis Army Ammunition Plant in March 1966
and is still owned by DOD. This area had been known as the Chevrolet Shell Plant.

In July 1988 a Findings of Fact was completed for the portion of the St. Louis Ordnance
Plant which is located in the Mark Twain Industrial Park. The site is comprised of 322, 153
acres of which 322.08 were acquired in fee, 0.035 acres in permanent easements, and '7.038
acrei in licenses by ditect purchases and condemnation. The Mark Twain Industrial Park
contains only 55.6831 of the 322.353 acres During WWH the plant was used primarily for
manufacturing, testing, and storing of .30 and .50 cal ammunition. During the Korean War,
much of the phtnl manufactured 105mm shells. Much of the 55 6831 acre site was UM*! for
inert chemical storage contained in bunkers. The City uf St. lUnas acquired this property in
August of 1979. At this time, all buildings had been demolished.



2 0.2 Survey of Ha/ardoLS/QifiTrcaJ Area Nu. J.

USA'IHAMA surveyed Chemical Area No. 2 (2"7.83 acres; for explosive and heavy rnetai
oxuaminaticn. This area was operand by she Army Reserve Center (13.2 acres) and Har.le>
Industries (14.63 acres). The survey was completed due to the Depanment of Labor's desire
10 utilize :he area for a Job Corps Center site. Findings showed heavy metal residues on the
interior surfaces of ail buildings and in the aqueous discharge for the sewer system. On the
interior of some buildings and magazines, explosive residues were detected, Several
buildings iind magazines were recommended :o be decontaminated.



3.0 Site and Site Area Description

The main planl sire was located at 4300 OoodfeUow Boulevard on approximately 329 acres
The storage area was about 4 square miles, occupying the Tyson Valley just west of Valley
Park, Missouri. (Ordnance War Administration History, Appendix C-2.1), Approximately 4
acres, located several miles east of the main plant, was used in connection with the Core
Plant.

3.1 Location

Both the St. Louis Ordnance Plant and the St. Louis Ordnance Core Plant are located within
the City of St, Louis. The Ordnance Plant and approximately 10 acres of the Ordnance Core
Hlant, operated by Mequay-N'orris, arc flanked by Goodfellow Boulevard on the west,
Highway 70 on the north and easi and Natural Bridge Ave on the south. Lsed in conjunction
with the Ordnance Core Plant is ar< area in west St. Louis, flanked by Forest Park Avenue to
the north, Sarah Street to the east and Duncan Avenue to the south.

3.2 Past Uses

In January 1941, construction of the St. Louis Ordnance Plant began and was completed in
May 1942 The facility, a Government Owned-Con tractor Operated (GOCO) plan),
produced small arms ammunition and components for the 105mm shells. The U.S. Cartridge
Company operated Plants No 1 and 2, consisting of 187 acres, fur the production of small
arms ammunition, McQuay-Norris operated the St. Louis Ordnance Core Plant, consisting
of 10 acres, for the production of small amis ammunition cures. Twenty-one acres nonh of
Plant No. 2, removed fiom the St. Louis Ordnance Plant to become the St. Louis Army
Ammo Plant, produced 105mm projectile casings. This plant was operated by the Chevrolet
Motor Division.

The area west of Goodfellow Blvd, was used for explosive production and storage, Hanley
Industry, Inc. leased 28 acres ol this area for receiving, loading, pressing, and testing of
explosives. Hanicy operated this site from 1959 through 1979. In 1960, the U.S. Army
Reserve Center was formed south of the Hanicy area and acquired the Hanicy area in 1979.

The Ordnance Plant was operated during WWT7, the Korean War, and the Vietnam War. In
the mid-1960's, all property except the 21 acres comprising the Army Ammunition Plant was
surplused

The property flanked by Duncan Avenue, Sarah Street, and Forest Park Avenue WHS
acquired in October 1942 by ihe Navy Department by Hcclaialion of Taking. Between
March 1944 and August 1944, this property was used by McQuay-Norris in cunnecfiun with
production of bullet cores. The building located at this location was referred to as the Ford
Motor Company Assembly Plant.



Map M 3 identifies locations of ordnance and chemical act! v ides performed at the Ordnance
Pldju ar.d Ordnance Core Plant localeJ at 4300 Gotxifdlow during WW1T, the Korean War,
and the- Vkrlnii'n War.

? 3 Qirrer.l f %t-s o£ S jltr

The St. Louis Army Ammunition Plant, 21 acres, is ail that remains of the original Ordnance
Plan?. The Genera! Services Administration owns nossi t?f the area (approximately 68 acic-V),
known as the Federal Center, cjid uses the original produccicn buildings as ofnce space Tht-
Sunken have been removec and the underground tunnels have been blocked a: the boundaries
oi Gi>A property.

I v.'C areas arc sti.J owned by DOD. These are the termer Hanley Area (14 .68 acres), owr.ec
by tr.c Army Keserve Center, which .s contaminated and the former 2 1 acre area on Lie
north end oi tnc property' previously referred to as Ihe i>t. Louis Array Ammunition Flint ane
uov, known aj the Shcil riant.

The Department of Labor usc^ an area west of Goodfcilow Bh'd., adjacent to the former
Hanlcy area a> a S'ocational Training Center under :hc Job Corps. West oi this is Wherry
H i > . l S l f l £

On tr husi: csu^ include Com. en Chemical Company, McDanncll Dojgiai, and Madison
W irchtnisr I tu-a iwi norh of OSA ami south of the Shell Plant. Mo>! of t»u: l iui ldin^.s niiK/ed
bv Lhese three ^ompanici arc original. Madison opt-rales or. c) acres of th i s properly.
Cr.uuhiil TiL.cl<ljiui>, Inc., Gale way Prinlina, ajid Pepsi. Inc. ;rv kKalcd ii uhal is now
knovvn as Maik T\\ain Ir.du.sUial Pa ik . Churchill utJi/es approxiniaieiy I"5 acres of. Planned
Iiuiu.S!riai Drive. Rivcrfont Distributors owns appro x i m ate ly 9 acres ' A i t h i n ihc lnduslii.il
Park. The Pepsi Corporation excavated and removed aj] original buiidir.gi. Prior to :iu-::
acqi;isi::on, the buildings had been demolished in place iincl buried. Nune of '.he original
buildinas within Lhe Mark Twain Incustrial Park remain. Lincoln-A Per.uiir Co. is located in
ihe ;ormer Cure Plant south of the Ordnance Plant. J.incoln-A Per.tair utilizer most of the
or.gmai buildings f'om the Core Plarit, The powder magazines north of ihe plant were
removed and tnc area was converted :nto a parking lot ar.d jOttball fide.

Also located on the property in a WWH concrete bur.ker is a restaurant called "The Bunker' .

I .trailed wc-ii of f : u - f n i i i n t r Core Phnt and south of the FederaJ Center ii a IcnceJ 1:1 area
• .Vi ih wh?.* ?.p.->f£r> to be origira) hirelings. There is no rccorrl of \vlio own.s th is propcny.

iisinesscs. Goodwill InduMries and Acme Supply Co., u f i l : / £ 'h? ptopeny flanked by
iii Avfnue, Sitraji Slrre5, and forest PaiK Avem.e

Map; M 4 aral M-6 show ;he curren: propeny owners and boundaries. Mitp M-5 shows
Ljs of the contaminated are^ located west of Gcodfeilo\v Boulevard.
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B, History.

1 S" • Lsvi is Ordnance Plant. Overall Plant Operations

a.

Construction was s t a r t e d during January 1941 and was
corap laced in May 1^42. I n i t i a l product ion, however, started a* early as
Dt-cewber 1941. During Worlti Mar II, tht 300-atrc faci l i ty was operated *& a
Covernsent-owncd, contractor-operated (GOCO) plant f^r the production of waall
arms ammunition (caliber .30 and .50) arc ccta?cr.crvts tor the lOStma shells.

(2) Major Contract or Operators :

Co) Tr.e United States Cartr idge Ccapany (U. S. Cartridge), a subsidiary
of 01 in Indnstriea, operated th« assaunitxon plant far taaaufscturs of maall arms
arnnunic ion aric produced 67 mil l ion rounds. "I. 3. Car t r idge occupied plants No.
1 and 2 (Fig 2). Plant He. 1 comprised buildings to tr.e 100 series and planr
Nc. 2, buildings in the 200 series,

•'*;/ The McQuay-Norric Hanuta^tur i r .^ Company operated the plant for
manufacture cf cores for small arms .ssrwnl LI-_M-. and produced eight billion, cores.
^c'; :sy-Snrris occupied rhe 113 bui!^inK series on the extrett^ aouth end, located
scuch of higr.-.-sy 70 on Ccodfellow -;',vd. near Natura l Bridge Road.

(c) Tl-.t: Chevrolet -She 11 Divis ion of the GenHral Motets Cnrpnretior.
cpcratec the shell plant for the m a n u f a c t u r e of lOScm shells- The f a c i l i t y
began pr»^duction la:c In 1^5 follcwir.^ the change over from saill a
acaaunttior. ci«nis:£crur-.ng . The number of 3 i« l i s prcxJuced is uaknown .

ifiR deactiva:ion of the plar.t, In 1945, &M property and buildings
the McQuay-Norris plant wei« t r a n s f e r r e d tc the Seventh Serv.ce Coaaaand

toe use as an admin i n L r at ive center for th« Arsy Service Forces.

b. 1945-1959 . Frota 1945 co 1951 th* plant was utilized as a center for
maintaining and servicing records at the i» , S, Army Adjutant General's Office
and the Finance Center. During this p?rind ;he plant was adainistered by the
St. Louis AdroinlstrAt ion Center under the *,ur i-sdiction of the Fif th Army
Rcgioii. On M*y i, 1952 the St. Louis Adainfst ration Center was discontinued and
ite tunctisr. transferred to SLOP. Theie functiona consisted of Amy
houseke«pinf services to Army Finance Center, E f f e c t i v e 1 December 1957 the
SLOP was placed ir. an inactive status.

2. P.aaardouWChepieal AT«« NP. 2,

a. Gener a 1 . Accorditig to incorsaation provided by a former eeployee,
nagnesiuro vas used in building! 123A and B for t racer bullet raaoufac fare. In
buildir.g i34, on the extrerce south end, lead styphnate ard possibly tetrazene
v«re used in the euaufacture ot primers and several buildings w*r«» used fcr
explosive taixing and scoraae.
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3.<i Interpretation of Aerial Photography

Photo analysis and »and use interpretation was performed at the site with the use of aerial
photography from 1937, I960, 197'., and 1985. The approximate negative scale of
photography is as follows:

Identifiers)
Photography Date Scale Source Framefs)

12 Aug 1937 l" = 1,667 Nat'1 Arch. TQ-13-1364
8JaiH9bO 1" - 2,000' SUKDEX 143-85

29 Mar 1971 1" - 2,OUO' SURDEX 625 018
15 Mar 19«5 1" - 1,333' SURDEX 1058-19

The following 7,5 minute USGS quadrangle maps were used as reference for the
photography:

Clay ton. MO. 1954 and photorevised in 1968.
Cirari tc C ' l y . II. - MO, 1954 and photorevised in 1968.

No photography was available for interpretation prior to 1937. In 1937 the area ii clear of
any manufac 'ur ing facility ar.il no indication of disposal areas is indicated. A vacant field is
seen in the area on :he 1937 photography.

On the 1960 aerial photography :here is no apparent evidence of chemical ordnance disposal.
However, there are five areas containing numerous igloos throughout (he facility. (Reference
Map M-3). Ins "Projectile Area", located on the north end of the plant, is a group of
buildings usec for '.he storage of oullets and production of :Q5mm projectiles. Area No. 1,
located on tnc eas: side of the plant, included a chemical warehouse and several igloos
containing explosives, incendiary mix, tracers, and ignitors. Area No. 2, located west of
Cioodicilow Boulcvuid. contained storage areas for explosives, primers, tracers, anc
incendiaries. Primer manufacturing and bullet assembly also occurred in this area. Located
east or Area No. 1 '.a Area No. 3. F.xptosrve scrap storage and burning and bullet burning
occurred £t this Uxarion. I>ocated in Area No. 4 were several powder magazines. Area No.
5 contained several bunkers. Flanked by Good fellow Boulevard, Area Nu 4, Area No. 1,
ttnd Arcu No. 5 an- w/eri-J !-ihn'»f?«cti:rir,g buildif.gs and powdei .stcuige areas Thirc
buildings comnrise the Core Plant which is located on *Jie south end of the plant boundaries.

On me 1971 acria. pnotography most igloo areas are still present. Area No. 5 is active with
numerous truck trailers surrounding the middle igloo. It appears that a docking facility has
oeen established on tne north side of the warehouse and the igloo is surrounded by Trailers.

The iyH5 Eenal photography indicates that some changes have taken place. The Projectile
Area r.as had no change. In Areas No. 1 and 3 the igloos have been razed and replaced by
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a parking lot and open field. Area No. 2 has several igloos remaining. An open field has
been created where there were several igloos. Parking lots and open fields have been created
in Area No. 4. Hie igloos in Area No. 5 have decreased by two and a warehouse has been
erected. Throughout the site, former igloo areas have been changed to warehousing space.
open Melds, or parking lots.

No other photos were available for interpretation.

1-5 Map Analysis

The St. Louis Ordnance and Ordnance Core Plants are located approximately at 90 degrees,
16 minutes, and 30 seconds West and 38 degrees, 42 minutes, and 15 seconds North.

The site was analyzed by referencing the Clayton, MO, 1954 and phoU>revised in 1968 and
1974; and Granite City, IL-MO, 1954 and photoreviscd in 1982 USGS 7.5 minute
quadrangle maps. These maps indicate infrastructure, political boundaries and topographic
features. In addition, the ordnance plant is annotated on the quadrangle map and numerous
buildings are present.

The U.S. Army Engineer. Kansas City District, developed a map. Oul-l,easc Map, scale
unknown, identifying each building or area with assigned numbers. Gate areas and
ammunition storage area.1; are noted. In addition, street and state roads arc named. This map
is located in the report and referred to as Map M 3.

No other maps were available for interpretation.

3.6 Demographics of the Area

r6.1 Center of Activity

St. Louis Ordnance Plant and Ordnance Core Plant are located in me City of St. Louis,
Missouri. This city has numerous centers of activity such as Anheuser-Busch Brewery,
Bissel House, Busch Stadium, Cervantes Convention Center, Fox Theatre, Grant's Farm,
The Galleria, Gateway Arch, The Museum of Westward Expansion, Laciede's Landing,
Lambert St. Louis international Airport, Missouri Botanical Gardens, The Muny, National
Museum of Transport, Old Courthouse, Powell Symphony Hall, Riverport Amphitheater,
Scott Joplin House. St. Louis Art Museum, St. Louis Centre, St. Louis Science Center,
St. Louis Zoological Park, and Soulard Farmer's Market. The St. Louis metropolitan area
has numerous hospitals. These are Barnes Hospital, Cardinal Glennon Children's Hospital.
Jewish Hospital, and St. Louis University Hospital. In addition, the area is serviced by
;evera! colleges. Tlie.se are Forest Park Community College, St. Louis University,
University of Missouri at St. Louis, Washington University, and Webster University
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3.6.2 Population Density

CITY: SL Louis
AREA: 61 sq.mi.
POPULATION: 396,68:5
POPULATION DENSITY: 6,503 persons per sq. mi,

Population and area are based on the U,S. Department of Ccir.rr.erce. Bureau of the Census,
1990 statistics, and telephone interviews.

.?.6.3 Tvr>e of Businesses» *

A review of both telephone interviews and County Business Patterns (!%•(>) assisjed in
.Irveloping a business profile of the area. The City of St. I^ouis i.s a well diversified
comm m i i y . The City :s established in heavy manufacturing, light indus t ry , rcutil, and
service sectors.

3.6.4 Type uf Industry

The largest employers of :hs St. Louis area are McDonnell Douglas Corporation, developers
of military aircraft; McDonald's Restaurants, "fast" food; Southwestern Bell Telephone,
telephone and telecommunication services; Washington University, education Trans Worlc
Airlines (I WA). Inc. . transportation; and Bames Hospital, medical services.

j.fc.:> Type of Housing

Housing in the vicinity of the DLRF OHW site is composed of both single and nuilu-tamilv
dwellings.

-VC».6 New DevclnpTier.t in the Area

Devdopmem in S-t. Louis b ceiiLereti in the dowmown ii:ca arid r^idciiliisl Hfci-.s 'Ait l . i r . the
city boundary. In Ihr downU \vi. arr^i ;he city has Jevduped a ligh: rail system. This
iransporiaiion system \\ill assisl ir. the economic growth of the Uownown area. The
Cery'anies Convention Ceitier w?^ developed to be a premier event cenier Tn addition, the
cky is construciing two new sports lacilides. Kiel Auditorium is expar.dint; to hojse ihe
Si. Louis Blues, a National hockey franchise. A domed stadium is presently under
development. This stadium is connected to the convention cencre. The riverfront area is
expanding. New laws regarding riverboat gambling will enable the city of St. Louis to
,2 row.

Urban rcneuaj and historic preservation have been zidditior.al developments lor the ci:y.
However, most residential development is located to the souLh and wes; of :hc C.ty of St.
Louis. No other residential development is occurring.
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CK:s>-.SecLon of Populatior.

Tin: pvuen: uf ;host> under the a.̂ c of ' 3 ii 25.2%, over 65 years is I f > . G t ! t The median age
is '32.3. Approximately 50.1% of the population is while, 1.3% hispanic, 47.5% black, .2%
Atrt,v:t-;».:i Indian or Eskimo and .9% Asian of Pacific Islander. There are approximately
194.919 housing jni(s w:.;h K median dollar value of $50,700. The vvuik force of the city of
Si. Louis is broken down into the following: manufacturing, '.5%; no
Sl.S'V, agriculture, . 5%, and other non-agriculture 2.7%.



4.0 Plivsical Characteristics of the Site

4- 1 Geology/Physiography

The St. Louis Ordnance Plant is located within the Dissected Till Plains section of the
Cemral Lowlands physiographic province. Figure 4-1 is a generalized strarigraphic column
outlining the formations which follow:

Alluvium and a.luv;ai terraces of Quaternary age consist of imerbedded stratified gravels,
sancs, silts, and clays generally over 100 feet thick. The deeper alluvium in the flood plain
is a coarse grained, Pleistocene glacio fluvial deposit. The ovenying, Recent llootl plain
deposits of clayey silt, eroded from the surrounding loess-covered uplands, are about 20 fee:'
thick.

Modified loess, derived primarily from glacial valley train deposits deposited during ine
Wiscorslan St?.£e of the Pleistocene, is thickest along the bluffs and ndgetops. These
denosits arc generally 40-80 fee; ihicli and consist of a clay rich, lower loess and a silt rich,
upper ;oe«. Between the tower loess and bedrock there generally occurs a trar.siti.on /.one of
Ukrss, residual clay and decomposed bedrock and is approximately 7 feet thick.

There ate approximately 3COO feel of Paleozoic scdinu-ntary rocks thai ovc-Ue llic
Precawbnari basement, (Fi£ lit: 4-'.; Wiih sums r.iiiior local structural feature*
the regional dip of :he bedrock in .St. I ouh Ccuirly is i-n avt-iii^c of ">5 tVe!, per mile •<> :he
nortneast into the Illinois basin. iBauhof, 1975).

4.2

I'ne sue soi^s cons;st of gently to moderately sloping, moderately well drained soils.

Typicaliy. the surface layer of dark grayish brown clayey organic silt is about 4 inches :hick.
The subsoil is a multicolored clayey organic silt and silty organic clay t i l l material with
cinders to a depth of 25 inches. The substratum is a pale brown clayey organic sir. in the
upper part and a yellowish brown firm silly organic clay in the lo\vcr par:. (No:e: Because
the majority of ihi.i land has been ur'nanr/.ed, there are places where none ol the original SOL
it-mams. Tlutre ate ?.ho places where the fill material may be up to 30 fee; deep. Sail, the
engineering properties of the site sjrficial sou should resemble those o:~ the previously
mentioned

Permeability in this area is moderately slow with a rate of 0.2-0.6 in/hr and r.moff is rapid
Both the risk of corrosion to uncoated steel and concrete are low in this soil. The shrink
s\vell potential ranges from low to moderate and '.he susceptibility to sheet and rill =?rcj!>iL>r. by
\vaier is moderate (benham, 1282).
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4 . 3 Hydrology

More than 85 percent of the St. I .cms Ordnance Plant , ihc St. T^uis Ordnance Core Plant
uiitl it 'c M.-;rk Twain Industrial Park is covered by asphalt, concrete, buildings or other
i i r : j n - : \ i i n i s ni.r.eria's. Tile site ;v an upland area 'A-itl elevation4* nusghy (run: a high of

. 5i<0 icel NGVD to a. low of about 520 fi*el NGVD. Thr te r ra in skj^s tau-ard !he
uttiCs^; «i;id cvxT.iUi;lh drams ;:ito lije Mississippi River tliroush sever id b::iidl [ributa-:cs

The site is not subject 10 floocir.g from the Mississippi River because of it's higher upland
location. The highest record flood at the St. Louis gage was 49.6 feet and occurred August
;, '.993. This translates :o an elevation of 429.5 feet NGVD. The drainage area oi the
M.ssissippi River basin at this location is 697,000 square miles.

4.4 QroufU* Water

The glacial uL. out wash and loess and alluvium conposec of pe-rmearue sancs and gravels is
*iiU:r-y;cichji£. The glacial sediments anc alluvium have an average thickness oi 100 leet.
These glacial and .r.ore recent deposits lie uncorformabl> upon ihc Pu;ins>lvaj5.iari System
depusitl of shale, sandstone, limestone and coal (100-40C' truck). Some of the sandstones
and lr!»«ior.cs have .s»ifficient r>ermeabilUy to >*ield water for domestic drilled wells.
Missis*vi|ipian-a^c sandstones and liinesiones have nuxieratt {.vnneabiliiies ami may yield
waler from olnis and ^okiuuri shani-ds. Tl\e St. Louis Limestone of the Mcramccian SCJK>
i.s a nanicuiarlv good potendai source of water. nevouian-Siatrian linieslone and older
forraaiions niav yield w-tlcr from joints aitd solution crevices, or may be highly permeable
bui thi water is rughiy mineralized (Bergstrom and Walker, 1956).
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He-charge 'x> the valley nil i> H'VJHgf *~rom r a i n f a l l and rkHxh, and percolaiion from !he
Mississippi River and its tributaries.

4.5 Weather

Saint Louis. Missouri is located at the confluence of ihe Missouri anc Mississippi Rivers and
near the geographical center of the United States. Saint Louis feels the effects of the warm
moist i-Li from the Gulf of Mexico and the cold air masses from Canada. The conflict along
the fror.tnl zones of these invading air masses provide a variety of weather conditions.

Winters are brisk with temperatures dropping to zero or below generally only two or three
d;iYi per yci-j. Sno'.vfaJ averages about L$ .ncncs per season. J cmperaturcs of v'U degree > or
higher oczur about 35-40 days a year. The prevailing wind direction is sou in for May
through November and north west :o west northwest for December through April .

PK-< ' ipitatior. averages about 34 irches pei ye^r. T!ie winter 'Months are "he driest while the
sprin?. monrns of March through May are the wettest. Thunderstorms occur between 40 ami
50 J a v x Hfd i su i i l ly a "ew can be severe , c a n s TIH hail and ri/UYuiginc1. winc"k. Tornadoes have
; j~'X ; t i ' vu cKiriage -<\r.t( us* ut iiV IT (re Saint . ' ,<.>nis a

Clrmuul'jjr.ca: daia for [he.1 area arj surnn :a r i / eU in TABLH 4-2. Data were collected a', the
National \Ve£.:her Ser/ice meteorologies! station at S^int Louis, Missouri

t t5 Lcologv

The inrbrmation provided for these sites has been compiled from the U. S. Fish and Wildl i fe
Service and the Missouri Department of Conservation.

The I ccicral.y endangered peregrine JaJcon (rjiico percgn.nus] and pallid sturgeon
(b;iph:ry ' ichu> a lbuj i . and a caitdicatc listed s icktc t in chub (Macrhybopsis mcek'i) are knour.
to occv.r ir. the vicinity of the project site. The pa'lid sturgeon is a big river f.sh that may
ran?e w.dely in the Mi.s.skv.ppi River and Missouri River system. Because the current
knowledge c.nt :ho ^rcfVnwi '^ab^at /HTH( range of t'ie si>ccies :.s u r - k i u n v r : . f tny project \\ra:
modif'es hip. river hahiLit or can impacr water qii3li"y should consider the possible impact to
pa'lk; Mur^eon populations.

In adcition, the scatc lists a bald eagle (Haiiseenis leiicpce^jjalu'ii might roost near Baden.
Missouri in St. Louis County. Bald eagles. listed us endangered, arc cutnnon winter
residents in St. Louis County near big river habitats and major lakes where they feed on fish.

No additional tr.tcirmation cr. the jccurrencs o: rare or endangered species or natural
v:o'~numiics is kr.owr. at tni; :iir.c. Tnis docs not mean that other suite cr federally listed
species nny not DC preset*. I w i t h i n the areas of" .interest. An on site .nspection by appropnate
<rn:c and t'cccrai personnel may he necessary to vcnfy the presence, absence or location o:
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listed species, or natural coramunilies if remedial action is recommended as pan of the final
AS'ft.

CUMATOLOC31CAL DATA FOR
SAINT LOUIS, MISSOURI

TABLE 4-2

Mi >n(h
Hi ret lion

Jan
Peb
Mar
Apr
N-'.av
Jun
Ju ;
Aug
Seo
Get
Nov
Drv:

M-.n.

19.9
24.5
33.0
45.1
34.7
64.3
ofe.8
66. b
38.6
46.7
35.1
2.5.7

Temperaure (F)
Average

Daily
Max

37.6
13. i
53.4
67.,
76.4
H5.2
89.0
SV.4
80. V
69.1
54.0
42.6

Average

Man! hi y
Mean

28.3
33.8
43.2
56. i
6X6
74.8
78.9
77.0
cy /
57.9
44.6
14.2

PRECIP.
Average

l>-11 •)

1.72
2.14
3.2S
3.55
3.54
3.73
3.63
2.5:
2.70
2.32
2.53
r} n^

Wind

(iiiphj

10.6
10.8
U.S
11.4
9.5
S.^
y.o
7.6
8.1
8.9
10.1
10. 4

Wind

NW
NW
WMY
\VNW
S
S
s
s
s
s
s
\VN\V

45.: 65.5 55 4 33,9: S

e- NOAA 1992. Lucai Climu'.ologiud Data of Sai:il Luuis, . ISSN 0198290"
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5.0 Real Estate

5.1

Prior to construction, in 1941, of the Ordnance Plant's main facility, the property was owned
by General Electric. This area, approximately 300 acres, was Industrial and bordered 2.
residential neighborhood. Both the ammunition and core producing facilities were located on
this property. The Ammunition Plant, operated by the U.S. Cartridge Co., produced small
arms ammunition. Operated by McQuay-Norris Manufacturing Co., Ordnance Management
Division, the Core producing facility manufactured cores for the small arms ammunition.

The main facility is divided into five areas and the Core Plant. Map M-3 identifies these
areas and the types of operations which occurred. Buildings in Areas Nn. I and No. 5 were
used for small anus ammunition production, explosive, incendiary mix, tracer, and igniter
storage. Located in Area No. 3 were areas utilized for chemical bullet and explosive scrap
burning. Several Powder magazines were located in Area No. 4. Area No. 2. located west
of Goodfellow Boulevard, contained explosive storage vaults, primer stomgc areas, A .? , and
A.P.T.T. bullet assembly and tracer and incendiary storage areas.

Following deactivation of the plant in 1945, all property and buildings, except McQuay-
Norris, were transferred to the Seventh Service Command for use as an adminis'jration center
for the Army Service Forces. From 1945 through 1951, the St. Louis Adrninistnidon
utilized the property as the center for maintaining and servicing records from the U.S. Army
Adjutant General's Office Finance Center. The St. Louis Administration was under
jurisdiction of the Fifth Army Kegion. In 1952, the St. Louis Administration was
discontinued and the function was transferred to St. Louis Ordnance Plant for Army
Housekeeping for the Army Finance Center. In 1957, the plan: was placed on inactive
status.

Buildings in Area No. 2 were, used by the Army Finance Center for classrooms from 194i
through 1951. The buildings were rehabbed for small arms ammunition manufacturing.
From 1960 to 1977, the U.S. Army Reserve Center uisod 13.2 acres in Area No 2 The
remaining 14.68 acres in Area No. 2 were uperated'by Hartley Industries between 1959
through 1979. Hanley manufactured explosives and pyrotechnics devices Tn 1979, the
Hanley area was transferred to the U.S. Army Reserve Center.

in 1945, 21 acres were removed from the St. Lewis Ordnance Plant and became the St. Louis
Army Ammo Plant to produce 105mm, HE, Ml shells. The Chc\7 Motor Division operated
and maintained the facility octwecn the years 1944 and 1972 except tho.se years between
1958 and 1966 when the facility was maintained by the U.S. Defense Corporation (OHM'1.
The Ammo Plant was on line between 1944 and 1945, 1951 and 1954, 1966 and 1967, and
was placed on inactive status in 1970. In the year 1972, Donovan Construction Co. took
over maintenance of the plant. These 21 acres, known a.s the Shell Plant, arc still owned by
DOD.



Used ;n connection with the core producing facility was an area on Forest Park Avenue
known as the Ford Motor Building and premises. This propeny, approximately 3. 7i acres,
was acquired oy DOD through declaration of uuang in October 1942. From March 1944
through August 19-4, the propeny was used fcr storage and shipping. In August 1944. the
property was transferred to the Navy Department.

Most ot the storage area for che Ordnance Plant was located on approximately 4 square njile
ir the Tyson Valley. (See ASR tor Tyson Valley Powder Farm, She Number B07MO0173).

i.2 Present Ownership

Two areas of The St. I^ouis Ordnance Plant are ^till owned by DOD These are the Shell
Plant, located on the north end of :he property, and a ,:or. tain mated hrca wcsi of CnxHJfc'K>w
Boulevard.

eral Serv-ces Adinirusirdt ion owns !hc* ^Tfhicbt portion of the property, 68 acres. This
arch i> knovMi a^ the FedcraJ Center at 4300 Goodfellow.

The Department i?f Labor utilizes mosi of the former Area No. 2 for a Vocational Training
Center under the Job Corps.

Vhe remainder of the area on Goodfellow is owned by several companies including Peps;,
Inc., Churchill Tmciclines, Madison Warehouses, Contico. McDonnell Douglas, Gateway
Prir.'ing, and Kiverfront Distnbutors. Lincoln A Penta.ir utilizes tr.c rormcr Core ljlar.i
property and buildings.

rhe proper!} on Forest Park Avenue i.s owned Dy Goodwill Industries and ACML Supply
Co.

Property G,V:\ZTS and coundanes arc shown on Maps M-4 and M-6,

5..'; S.ftnifu^nt Past Ownership ulhcr than DOD
I I t|* II I i» *. . - i»"--: * A- - S. » TW:--- ™-."» -^ ̂ —+- *.fi-*r '. .*»>llhimjp»»»̂ i»*̂ —•••••*—— n »**m~~&^—**-^ i ..— _

The plain \vas owned by DOD during all OEW a,nd CWM aciiviiic^



6.0 OEW/CWjVf Site Activities

£.J Historic^ Summary of OEW/CWM Activities

6...1

ITic St. Louis Ordnance Plant, located w.lhin the city limits ol St. Louis, Missouri, was
authorized on 5 December 19A), when the Office of the Chief of Ordnance negotiated a
contract ior the construction ot" the site. Covering approximately 329 acres, the plan: was
ccns'.rjctcd primarily northeastward from the present intersection of Natural Bridge Road and
Good fellow Boulevard, although 65 acrc^ were located west of the latter. The function o:"
the Si Louis Ordnance Pi£:;L was the manufacturing of small arns ammunit ion, amor
pierr r>> bullet cores and components o' 'ho i>l '5~n:t \ shell. Rchvccn 'hit yc.nrfi, 19-i; ;rul
iyv^ d'.fiere-'.t cor.tr^cror^ opened di f fe ren t areas of the govern ir en :-ovv.-ied and cor! t rac t 01 -

ujX'Ml-.al n' . t"l. Midi of (lie p l a n t . w f : k h wa> ov lint;, d u r i n g the SocunJ World Wi>: from
| 94 ! -N4S , ih; : ing 'he Koit 'nu Wat fioni ',^51-1^^4, and du i ing 'he Vie tnam Wa; f ioni
.1966 1969. was declared surplus anci reported te the General Services AciiiiriistraLan (GSA)
in ;ps- S-n:;u T954, mus'. of the s'tc wa\ sold «.»ff pii\x*-trca' lu h v; tncly nf buyi ' rb.

6. 1.2 Brief Histor)'

<l ' r r . "n i r ron of the SL Louis Ordnance Plan: be^ar. in January 1941 ar.d contir.uec L-'.ro'ish
May 1942. iilt.-.ouah ?.ctt:al proc-jctior. began in December 19^1. While construction was
;.ndcr r-.c general suaervision of ths Quartermsster Corps, the design of the plan: was The
resporsibilkv of Miiuriin, Ru.ssell and Crowell, a S:. Louii architec:ura.l firm. The Frjin
C.'onirucbng L'ompany and Massman Construction Company, bo'.h of J i t . Louis, svers the
primary -juilditig contractors. (MacDonald and Mack 1984). The cost ol construction was
5; y;.'..>7-i.{j44. wi:h 5120.52'J,:;'3 covering the co.-,̂  o: :hc Small A r m s Plant and
!:lll.-ll.'l!.(.vl covering the cos: ot :l;j Armor Piercing Core Plant, i U n i t e d States Arm>
Nia i t :~ i< ( ! Commanc's

As sr.v.ed above, .sej^tate coniractois oper<ueri separate area.s of the .St. r .ouis Ordrancc
J V . - n ; "";•<.• sn ,a : l c-.nrs anr^ur i i i ' . »• !r«tnul"H<.:li.iirg jx:r(ior ; of ihc piara was o[)CTat;-c by
l f r ' : : r c . S 'a 'e* C.rlric.^o Company, which was awarded uJ t i t r iu : ! W-QHtD-^-91 tni 5 (Kxt
I c > C ( i . (Ur:i:.r(i .S'H'e.s A r m y Mate i i a l Commands 1942). The Small Arms Plan:, run \y r S
Carlnd^t, operated on two pltiiil Hieas, cunsbting of figJH rniuiufiivluring buildings iuid
•:oir.pns:ng nearly 200 acres. Between J945 and 1959. parts of t h i s 200-acre area ser\--ed as
a cen'.er :or niainiaining ihe service records of the Ad;u:ant GeneraJ's Office and as a home
f::r the Finance Center. Ccrain ponicr.s were also used to produce 20mm cartridge casinci
,'in<J wndsf ' :c lcs <20rr.nt she:! compcnerus). its '\rniy Toxic and Ha?ardots Male-rials
A?encv l1^'. i. (Jr. I Septe.r.rjer ll,Jo::, CiiiA conseyed .6.UB^ acres o' the :orrner SmoJ
Arms I ' ; i int '.o the Seh.uc:cr ManjtLi:lunng Coxpuny. bch.uctcr. ;n '.urn. >olc 15.^2 acrc^
:o l.'.e (. c::';vO Chcmicnl Company on il MepTcirber IV X1) . i [Jeprirtrr.eiu of the Anr.y I V ' K ) .



The core producing facilities of the St. Ixiuis Ordnance Plant were operated by the McQuav-
Narrisj Manufactunng Company, which was awarded contract W-ORD-505 on 25 February
1941. (United States Army Material Command 1942). The Armor Piercing Core Plant, run
by McQuav-Ncrris, was built to supplement the work of die Small Anns Plan: und operated
in three manufacturing buildings en approximately 10 acres of land on contiguous property
with that plant. McQuay-Norris also held operations in connection with the production of
bullet cores on a 4.26 acre site located just west of downtown St. Louis. This property,
f;anked oy Duncan Avenue to the south, Sarah Street to tne east and Forest Park Avenue to
:he north, was transferred to the Department of the Navy on 1 1 August 19<H. On 13 July
1966, tne Department of the Navy conveyed the property to Missouri Goodwill industries,
which conveyed 2.41 acres to the ACMH Premium Supply Corporation on 11 October 197£.
(Uiiice of the Chief of tne Corps of Engineers 1944).

On 1 February 1952, the entire Core Plan* was discontinued and consolidated with the Si.
Louis Ordnance. Plant. On 1 July 1965, 12.065 acres of property comprising portions of '.he
former Core Plant were conveyed lo the McNfcil Corporal ion by the G5JA. An additional
R. 1*51 acres -A ere added by The same means on $ June 19"?6. (Depart men i of the Army

in 1^44 , 21 *.;rev of the St. Louis Ordnance Plant were convened into the St. I oui* -Vmy
Ammunition Plant, for the production of 105iwu, HI:., Ml projectiles. (Department of the
A i m y n .d . ) This 2i-aere area in the northeast portion of the plant was operated by IJU'
Chevrolet Motor Division, General Motors Corporation, The Chevrolet-Shell Plan! was
discontinued and consolidated with the St. Louis Ordnance Plan! on 1 February 1952.
General Motors regained control of operation of the Shell Plant in September 1966 and
continued maintenance of the area until February 1972, when the Donovan Construction
Company was awarded the maintenance contract. (LS Army loxic and Hazardous Materials
Agency 1 981).

The 65 acre tract of land west of Goodfellow Boulevard, known as Chemical Area #2, was
used by the St. Louis Ordnance Plans as an explosive storage area. In 1951, approximately
1 1 acres of Chemical Area #2 wai converted into the Wherry Housing Project, which
consisted of tfi buildings and 120 apartments. Approximately 28 acres ol Chemical Area ff'2
were leased from the ordnance pbnt by Hanley Industry Incorporated beiween 1 September
3959 and 3'. Augus t 1979. During t h i s time frame, Han!e> operated equipment required for
'in- d in ing , loading, pressing and testing of primers and explosives; and i*scJ the aiea foi .50
cal. armor piercing and armor piercing incendiary bullet avsembly. In the 1960s, the U.S.
A.:;ny Reseivc Center occupied llie temair.ir.g 21-acre iract of Chemical Area. #? , south of
the Hanley Area. The Reserve Center took over the land used by Haniey after 1979. (US
Army Toxic and Hazardous Materials Command 1981).

6.1.3 OBWYCWM Activities

Numerous documents located dunns the arcaives searcn ir.dica'.ed :hat the Si. Louis
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urdnar.es P.ant rr.anvjfacturec small arms ammunition (.30 & .50. cal.), armor piercing bullet
cores, and 105mm projectiles. The following atrur.unit;on was listed .is being produced at
ihc plant: ( United States Army Material Commands 1942).

Smalt Arms Plant Armor Piercing Core plant Chevrolet Shell Plant
67 million rounds 8 billion cores 2'J million projectiles
Ball. .30 & .50 cal. A.P, .30 & .50 cal. HE
Tiacer Ml. .30 & .50 Incendiary, .30 & .5U Ml
Tracer M2. .70 Tracer M2, .50 Phosphate- Coated
A. P., .30 &. .50 Ball, .50
A . P . I . : .50 A .P . I . .30 & .50
• p i v r c K u . ^0 A.P . I .T . , .50

s «:K! plan! nupb indicated thai, many chemical storage areas were used to Jiukf
explosives ror.tsjned in the incendiary and tracer elements in tlie .30 cal. HTI;.! .50 cai. bullets .
in add iti on. there were: 4 powder magazines, 5 powder storage areas, 3 primer storage
.irenq, .1 chemical warehouse, a chemical bullet buniir.g area, aii explosive scarp burning
area, a t'liUe: storage area and an irdoor firins range. (See Map M-3).

-<ecord:> ulso indicated that a separate storage area for powder, priming, pyrotechnic and
KicenciLry chemicals %V;LS provided at :he Tyson Valley Powder Farm. St. Louis County, Si te
\o BO''MUO; /j. TV son Valley also provided tes: firing ranges and igloos to store
a.nmunrjor, manufactured at the St. Louis Ordnance Plant. (See Map M '.'/.

I here :•{ no evidence o: chemical warfare material ever being used or stored" at. the St. Louis
Orcnoiice Plant, other than those mentioned above.

(i 2 Records Review

T'v p an i ' i f £c:5on :"or rhe records search "•.vas to inves t iga te regional arcth :-ve^ and records
;r;!k-:s dur to :heir ease t>:~ access. T;rs '.vas followed l)y reseauvh cnrdiicted <T. the nation?.;
leve' . ""ht1 hiui' phase uf l i^ t t re.search inethoiiolot|.y wa.s lo locate ar.d -trviuw lucai recori ls i?:
the St. Louii and Kansas City areas.

1. National Archives. Washington, D.C.
KG 156 - Records of the Office of the Chief of Ordnance. No pcrjncn:

information fcund.

'J, Nat ional Archives and Records Agency, Suitlarid Facility. Suit lard. MIX

RG 156 - Rcc::rc:i of the Oirice of Ihc Chief of OMnar.cc. Acqu.sitior.
rcccrcs. h is tor ica l inforntation. real estate records ana prccaction



RG 175 - Records of ihe Chemical Warfare. Service. No imbrniaiioi: fuunc;

RG 338 - Records of United States Army Commands, 1942-. Government
Owned and Contractor-Operated plant information,

3. National Personnel Records Center, St. Louis, MO.

RG 338 Records of United States Army Commands, 1942-. Ordnance
Corps Hislorical Summary' of the St. Louis Ordr.ancs Plant and
production records-

4. National Archives Central Plains Region, Kansas Ci:y, MO.

RG 121 Records of the Public Buildings Service, No information found.

RG 156 - Records of the Office of the Chief of Ordnance. No informal ion
found.

RG 270 - Records of ihe War Asset* AJniinistraLou. Appraisal of Si. ].<;u.s
Ordnance Plant (McQuay-Norris portion).

RG 7.91 - Records of the Property Management and Disposal Service. Reiil
estate records, maps and historical documents,

5. Federal Records Center, Kansas City, MO.

RG 121 - Records of tne Public Buiid:ngs Service. Nc information lound.

RG 291 - Records of the Property Management and Disposal Service. Mo
mlormation iound.

6. National Archives - Southwest Region, Fort Wpnh. TX.

RG 1?1 - Records of the Public Buildings Service. No information found.

RG 270 - Records of ihe War Assets Administration. No information ftmnd

7. U.S. Arniv Corps of Engineers, Kansas City District K^nus C.i'.y, MO,
Inventory- Project Reports, historical documents, previous studies and
maps.

8. CASA Library and Information Services, St. Louis, MO. Historic Properties
Report and ArcheoiogicaJ Overview and Management Plan for SLAAF
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''• . '\ S urinary of Interviews

Interviews and te'ephone comors^'tons relating to this site are located in Appendix 11. No
^vii:rtu:e o?" OTtW/rWM contamination was revealed in fhc in te rv iews .

Cunvrrsal:u-ts wrb G.SA officials revealed that an underground 'jrncl sysUtm exists at the
plant and that casings have been discovered in these tunnels, Curver^fkms with Jobs Cons
employees: revealed that a contaminated section of the former Chemical Area #2 is still
owned by the DOD, The area in question has been fenced ofi". Interviews were also
conducted with new companies located on the JrUD site. No evidence of live ammunition
nad been unwmhed by recent excavation ar.d development.

t,4 Site Inspection

A 'site v is i t or the St. Louis Orcnance Plant and associated property was conducted en 23
November 1993. T;;e first order of business for the site inspection team was an investigation
of tne McQ'iay Norns Manufacturing property -ocatec just west of downtown St. Louis.
Documents looted during the archives search indicated tr.at the <].'2t acre site \vas used in
:i'n:ice:iun wi th f: ;e production of bu l l e t cores. The present Mtc was found to be owned !>v
• AO separate companies ACME Premium Supply Corporation ar.d Missouri (JLxxhvLl
f-)ci.ivj:\> The li'.-n interviewed the Vice President of ACME, Richaic Damson, who
:[ ids; ,Tted th;i: There :iad not iccn anv -cuori.s or OFAV/CWM con Li mi nation on AC'ML:
. i r i - jXT-y. A f M H ha^ nu-.dt* .tse of r,ver) available piece of space in the building and nothing
u-s c-vrr been tliscttver^d Accordirtg to Dau'.sof, Ihr H.ruund N . j t r o u n d i n p the bu-lding had

. i f d c r g u T K * L ' x k M i s : v ; - fxcavaf ion ji HK7 !n order lo remove an old (r<-:r rrcstle :o ;";ak'e
t"..T a ptjkiiig lot. There were r.u report > of O}7%S7rW\-f cont^r.iination during the

Ed'.vard Larigdon. Director of industrial Operations, Missouri Goodwill Juduilnrs, w;rj a 'so
intervie\vec on site, Ke stv.cctl chat there had been no reports of OEW/CWM contamination
or. Goodwill property, Currently, any portions of the FUD site occirjied by Goodwill ser\;e
as a parking let.

The i.tc ;rspect:or. team then traveled to the St. Louis Ordnance Plant proper to inspect tr.c
rvrnarv.rp ;iropertv i^cd by the McQuay Noms Manufacturing Company (Armor F:erc:n_*
Core r.u.T. i. 'I'hc R>r;ncr Core Plan; comprised building scncs 113 of the S'l. Louis
Oidr./incs Plant. The area in question was occupied by Lincoln-A Pcr.tair. a subsidiary o:
:hi'. \U Ntt i l r.'orpor.ition. It was discovered that Lincoln -A Puntair aisc owned land direct, y
• n < r i b of the former Core Plant and south of abandoned rai'road tracks. All former DOD
n..ik;int.'x of f f - c ialh.-r I -act nf la:uj. i nc lud ing three jvnvde: magazines, had beer, iay.cc and

r/pl iK' t^J i>y H - i r i rk i r : ? lo: and a so ft ball field. There wa>! iui cvidt^tife o" OFAV/CWMi * * *• -

inaiion at the

The .n spec t ion teart then turnec its atteniion toward the SciaJL Arins Pl ; int . Tins H-C-VK csr.:v



operated by the United Slates Cartridge Company. WHS comprised of two plant areas— oiar.l
#1, consisting of buildings in the 100 series, and plant #2, consisting of buildings in the 200
series. Much of the buildings comprising she 100 series were found to be under the
;urisdiccicn of the GSA. The manufacturing buildings—building series 102 through 105— are
used by GSA as office buildings. All of the powder storage bunkers on GSA property,
except for the bunker located south of building 211, were removed and replaced by a street.

Much of the buildings comprising the 200 series were found to be occupied by three main
owners. McDonneli Douglas occupied building series 205, Madison Warehouse occupied the
area comprising bu;ld:ng series 204 and 214, and Contico Intemztiona. occupied building
series 203, There was no surface evidence of OHW/'CWM contamination a: the areas,
however, it must be noted that the site inspection team only traveled arour.d :he perimeter o:
\Y.f. area. Three barkers were still in tact or. the aforementimfd properties- -cine east ot
building 204, one ea.st of building 203, and one west of building 214. The latter had been
convened into a

The far eastern portion of the S". I>oui* Ordnance Plant, used a.s an explosive and chemical
storage area and as a burning ground during plant operations, was located bv the insjxsciim.
!rarn This area was found Jo nave brcn changed immensely due to extensive development.
and excavation. Building 117 had been razed and replaced by a new buUding. The burning
areas vvx're fuurui lu be located in ihe center of further development and excavation.
According 10 Michael Coiapimo, Project Manager. Ur.iun Sirvcnly Purincrship, iht*:i* wen-
reports of several saenc smal; arms ammunition casings r>eing discovered while excavation
was taking place. There were no reports of live air.munilion being discovered.

The area west of Goodfellow Avenue, known as Chemica: Area #2, was visited next. The
tetir. interviewed Randy Hcbson, Director of Support Services, Si, Louis Job Corps Center.
Hobson mdicatcc that there had been no reports of contamination or. any land occupiec by
the Jobs Corps Center. The manufacturing buildings were still standing, however, the
explosive storage vaults had been removed. Hobson ;ndicatcd tha: the fenced in areas were
still owned by DOD and, indeed, \sere contaminated. Hobson also indicated that the St.
Louis Armv Amnv.mltion Plant (Shell Plant) was still DOD property.

6-6



7.0 Evaluation of Ordnance Contamination

Ru'MMi. ' l i disdusec tha«: O1-W and CWM activtlic.s did occur at the St. Louis O-dnance Plan:
anc St. Lou.s Ordnance Core Plant . Base^ on irrerviews v « - i t f i ciuu-u jrx-pcrly uvvnc^ a;;d a
s a r f a k t - site- invcstigalion, '.here is no evidence .suggesting any OEW or CWM contaminat ion
remains except in the portion west of Ooodfellow still owned by DOD,

A RAC sa>:e of 5 was derived fur these '.wu site numbers.

•7



8.0 Conclusions and Recommendations

A RAC score of 5 for both the St. Louis Ordnance Plant, Site Number B07MO001G and the
St. Louis Ordnance Core Plant, Sue Number BQ7MO017Q was derived based on the archival
search, site visit, and interviews.

Il is recommended Huntsvilk conduct no further action on the Formerly Used Defense Sites.
It is further recommended that Huntsville notify the DOD of potential ordnance
contamination a* the siill active DOD facility, known as the Shell

8 J
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CHEMICAL WARFARE MATERIALS

ARCHIVES SEARCH REPORT
FOR
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AND

ST. LOUIS ORDNANCE CORE PLANT
ST. LOUIS, MISSOURI

DERP-FUDS SITE NOS. B07MOOQ10 AND B07MO0170

MAPS/DRAWINGS

SHEET DESCRIPTION

M-l St. Louis Ordnance Plant and St. Louis Ordnance Core Plant (general area map)

M-2 Additional Property Owned by McOuay-Nonis in 1942

M-3 St. Louis Ordnance Plant and St. Louis Ordnance Core Plant (sites of original
storage areas, warehouses, etc.)

M-4 CurreiK Property Owners (St. l-ouis Ordnance Plant and St. Louis Ordnance
Core Plant)

M-5 Contaminaied Areas of Chemical Area #2

M-6 Current Property Owners (Additional Property Owned by McQuay-Noms in 1942)

M-7 Tyson Valley Powder Farm (location of storage areas, firing ranges, etc.)
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APPENDIX A

REFERENCES

A-l INVENTORY PROJECT REPORT (TNPR)

A-1.1 Department of the Army
1991. Inventory Project Report, Former St. Louis Ordnance Plant, St. Louis.
Missouri, dated 8 March 1991.

A-l.2 Department of the Army
1988. Memorandum from Colonel John II. Atkinson, CEMRK, to Commander,
Mi&souri River Division, subject: Defense Environmental Restoration
Program/Formerly Used Sites (DERP/FUS) - Findings and Determination of
Eligibility (FDE) for St. Louis Ordnance Plant - Project Number B07MGOQ1001,
daled 26 July 1988.

A-2. HISTORICAL REFERENCES (Quoted in the Report)

A-2.1 United States Army Material Commands
1942. Ordnance War Administration History, Series 11; The Ordnance Grgaiii/iiiior.
in World War II, Study No. 11; Facilities. Monograph No. 1; GOCO FaciMes-
Dircctory.

A-2.2 Office of the Chief of Engineers
1944. Letters from Colonel John J. O'Bricn, Chief, Real Estate Division, Corps of
Engineers, to the Commanding General, Army Service Forces. Production Division.
Washington, D.C., dated 21 April 1944 through 26 August 1944. Rccorc Group
156, Box I 43, National Archives Suitland Branch, Suitland, MD.

A-2.3 Office of the Chief of Ordnance
1945. Letter from Brig. General R.E. Hardy, Chief, Ammunition Division,
Ordnance Department, to Lt. Col. George Smith, Production Service Division,
industrial Service, dated 26 July 1945. Record Group 156, Box 1 43, National
Archives Suitiand Branch, Suitland, MD.
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RF.FHRENCES

A-2. HISTORICAL REFERENCES (Quoted in the Report)

A-2.4 Office of the Chief of Ordnance
1952. Weekly Activity Report from Major W.C. Vaughn, Commanding Officer.
Ordnance Corps, to Commanding Officer, Ordnance Small Anns Ammunition Center,
St. Louis, MO, dated 16 December 1952. Record Group 338, Accession H 56A3CK8,
Box 1. National Personnel Records Center, St. Ixniis, MO.

A-2.5 US Army Toxic and Hazardous Materials Agency
1981. Survey of Hazardous/Chemical Area No. 2 of the Former St. Louis Ordnance
Plant, Volume I, dated June 1981.

\-2.6 Environmental Protection Agency
1984. Preliminary Assessment of St. Louis Ordnance Plant, St. Louis, Missouri.
dated 26 September 1984.

A-2.7 MacDonald and Mack Partnership
1984. Historic Properties Report for St. LouisLArmy Ammunition PlaiK, St. Louis,
MO, dated August 198". CASU Library and Information Services, St. Louis, MO.

A-2.8 Department of the Army
UNK. Installation Survey Report, St. Louis Army Ammunition Plani.

A-2.9 Department of the Army5 5444444444
1944. Letter from SPE1M to Commanding Genera], Army Service Forces.
Readjustment Division, subject: Transfer to the Navy Deparment of Ford
Building arid its Premises.

A-3 DEMOGRAPHICS REFERENCES

A-3.1 St. Louis Commerce and Growth Association 314-231-5555

Appendix A-2



ORDNANCE AND EXPLOSIVE WASTP
CHEMICAL WARFARE MATERIALS

ARCHIVES SEARCH REPORT
FOR

ST. LOUIS ORDNANCE PLANT
AND

ST. LOUIS ORDNANCE CORE PLANT
ST. LOUIS, MISSOURI

DKRP-FUDS SITE NOS. B07MO0010 AND B07MO0170

APPENDIX A

REFERENCES

A-4 GEOLOGICAL AND SOUS REFERENCES
(CONTINUED)

A-4.2 Bauhof, Frederick C., Geology, Seismicity, and Anticipated Earthquake Ground
Mouons in Creve Coeur Quadrangle, St. I>ouis County, Missouri, 1979.

A-4.3 Bergstrom, Robert K., and Walker, Theodore, R., Groundwater Geology of the East
Si. l-ouis Area, Illinois, Report of Investigations 191, State of Tlltnoix, Division of the
State Geological Survey, 1956.
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AGO
AMCCOM
AP
API
ASR
AST
CF:
CERCLA

CEHND

CEMP
COR
CON/HTRW
CTTN
CWM
CWS
DA
DARCOM
DERA
DERP
DHEW
DOD
nor
HOD
FPA
FDE
FFMC
FUDS
COCO

ACRONYMS

Adjutant General's Office
Armament Munitions and Chemical Command
Armor Piercing or Anti-Personnel
Armor Piercing Incendiary
Archive Search Report
Abovcground Storage Tank
Corps of Engineers
Comprehensive Environmental Response, Compensation
and Liability Act
Corps of Engineers, Huntsville Division
Corps of Engineers, Missouri River Division
Directorate of Military Programs (Wash DC)
Chief of Engineers
Containriized/Hazardous, Toxic, and Radioactive Waste
Cyclotrirnethy leneuinitamine
Chemical Warfare Material
Chemical Warfare Service
Department of the Army
(U.S. Army Materiel) Development and Readiness Command
Defense Environmental Restoration Account
Defense Environmental Restoration Program
Department of Health. Education and Welfare
Department of Defense
Department of Labor
Explosives Ordnance Disposal
Environmental Protection Agency
Findings and Determination of Eligibility
Federal Farm Mortgage Corporation
Formerly Used Defense Sites
Government Owned - Contractor Operated
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ACRONYMS

GSA
GUSARC
HABS/HAFR

HE
HTRW
HTW
INPR
1RP
MCX
NFS
NOFA
OEW
RAC
RI/FS
SARA
SI
SLAAP
SLD
SLOP
USAGE
USADACS
USAKDH
USATHAMA
UST
UXO
WAA
WD
WNRC

General Services Administration
Good fellow US Army Reserve Center
Historic American Buildings Survey/Historic American
Engineering Record
High Explosive
Ha/ardous, Toxic, and Radioactive Waste
Hazardous and Toxic Waste
Inventory Project Report
Installation Restoration Program
Mandatory Center of Expertise
National Forest Service
No Further Action
Ordnance and Explosive Waste
Risk Assessment Code
Remedial Investigation and Feasibility Study
Supertund Amendment'; and Reauthorization Act
Site Inspection
Si. Louis Anny Ammunition Plant
St. Ixiuis District, Corps of Engineers
St. Louis Ordnance Plant
U.S. Army Corps of Engineers
U.S, Army Defense Ammunition Center and School
U.S. Army Engineer Division, Huntsville, AL
U.S. Army Toxic & Hazardous Agency
Underground Storage Tank
Unexplodec Ordnance
War Assets Administration
War Department
Washington National Records Center
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REPORTS/STODIES/I^TTERS/MEMORANDUMS

C-l INVENTORY PROJECT REPORT (INPR)

C-1.1 Department of the Army
1991. Inventory Project Report, Former St. 1-ouis Ordnance Plant, St. Louis,
Missouri, dated 8 March 1991.

C-l .2 Department of the Army
1988. Memorandum from Colonel John H. Atkinson, CEMRK, to Commander,
Missouri River Division, subject: Defense Environmental Restoration
Program/Formerly Used Sites (DERJVFUS) - Findings and Determination of
Eligibility (FDE) for St, Ijouis Ordnance Plant - Project Number B07MOQ01001,
daied 26 July 1988.

C-2. HISTORICAL REFERENCES (Quoted in the Report)

C-2.1 United States Army Material Commands
1942. Ordnance War Administration History. Series TT; The Ordnance Organization
io World War II, Study No. i 1; Facilities. Monograph No, 1; GOCO Facilities
Directory.

C-2.2 Office of the Chief of Engineers
1944. Letters from Colonel John J. O'Bricn, Chief, Real Estate Division, Corps of
Engineers, to ihe Commanding General, Army Service Forces, Production Division,
Washington, D.C., dated 21 April 1944 through 26 August 1944. Record Group
156, Box I 43, National Archives Suitland Branch, Suitlami, MD.

C-2.3 Office of the Chief of Ordnance
1945. Letter from Brig. General R.E, Hardy, Chief, Ammunition Division,
Ordnance Department, to Lt. Col. George Smith, Production Service Division,
Industrial Service, dated 26 July 1945- Record Group 156, Box I 43, National
Archives Suitland Branch, Suitland, MD.
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REPORTS/STLTDIES/LETTERS/MEMORANDLTMS

C-2. HISTORICAL REFERENCES (Quoted in the Report
(CONTINUED)

C-2.4 Office of the Chief of Ordnance
1952. Weekly Activity Report from Major W.C. Vaughn, Commanding Officer.
Ordnance Corps, to Commanding Officer, Ordnance Small Arms Ammunition Center,
St. Louis, MO, dated 16 December 1952. Record Group 338, Accession # 56A3013,
Box 1, National Personnel Records Center, St. Louis, MO.

C-2.5 US Army Toxic and Hazardous Materials Agency
1981. Survey of Hazardous/Chemical Area No. 2 of the Former St. Louis Ordnance
Plant, Volume I, dated June 1981.

C-2.6 Environmental Protection Agency
1984. Preliminary Assessment of St. Louis Ordnance Plan!, St. fmi i s , Missouri.
dated 26 September 1984.

C-2.7 MacDonald and Mack Partnership
1984. Historic Properties Report for St. Louis Army Ammunition Plant, St. Louis,
MO, dated August 1984. CASU Library and Information Services, St. Louis. MO.

C-2.8 Department of the Array
UNK. Installation Survey Report, St. Louis Army Ammunition Plant.

C-2.9 Department of the Army
1944. l^erter from SPEIM to Commanding General, Army Service Forces,
Readjustment Division, .subject: Transfer to the Navy Deparinenf of Ford
Building and its Premises.

C-3.1 SITE INSPECTION SAFETY PLAN
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C-3.2 SITE VTSTT TRIP REPORT

C-4. ADDI11QNALREPORTS. STflPPS- LETTERS. AND MEMORANDUMS. NOT
OFFICIALLY INCLUDED IN THE BODY OF THE REPORT

Appendix €-3



APPENDIX C-l.l

CEMRD-MD-HA memorandum, subject: DERP-FUDS Inventory Projecl Report (1NPR)
for Site No. B07MO001000, Former Si. Louis Ordnance Plant, St. Louis, Missouri.

dated 8 March 1991



DEFENSE ENVIRONMENTAL RESTURA'IlON PROGRAM
FORMERLY USED DEFEKSE SITES PROGRAM

FINDINGS AND DETERMINATION OF ELIGIBILITY
Farmer St. Louis Ordnance Plant

Site Ho. D07MCOC10CO

FINDINGS OF FACT

I. ACQUISITION: In early 1940, the Array acquired 322.090 acre^,
fee, O.C35 of an acre easement and 7.03fl acres lease by direct
purchase and condemnation. The total size cf the original plant was
approximately 329 acres. Construction of the St. L'ouis Ordnan~«j t'l-^nt
began in January 1941. Between 1941 and 1959, different contractors
operated different areas cf the plant. Because of the size ar.d
complexity o£ the facilities involved and, since disposal and transfe:
required considerable time and effort, for many years properties were
offered for lease. Records do not indicate whether the current
I i ncolr./Pent.air property was ever leased prior tu Its purchase by
McNoil Corporation.

2. "SE: Detwpen 1541 and 1945, the St. Louis Ordnance Plant
produced, tea ted and stored snail arms a7umur.it ion and components for
lOor-rt shells. Various chemicals were used for the manufacture of
primers. The St. Louis Ordnance Plant vat? deactivated between the
years 1945 to 1951 ar.ci used as a Government records center.
Government hensing was constructed nearby during this period. The
plant resumed production cf snail arms and cf phosphate costtfid shell?;
in 1951, and some areas of the plant were again deactivated in 1957
cind declared surplus. Approximately 21 acre? on the north side of the
original Plant property, east of Goodfellow Boulevard, were retained
by the St. Louis Ordnance Plant and continued similar production.
This di-ea wits redns ignp.ted the St. Louis Arrry Ammunition Plant (St.
Louis AAP) in March 196S.

3. DISPOSAL: Portions of the original 329 acrus of tr.hft St. 7.015 is
Ordnance Plant have been leased, soJd-or transferred duriiiq a period
between 1545 ho 1.ho present. Portions of property were reported as
surplus as early as 1943, but most of these areas were later-
withdrawn. Major portions of property were again declared surplus
in 1957, including those parcels now cental ring the subjp.cr. s' r P . .-
Specifically, GSA sold 12.065 acres to the KcNeil Corporation en 1
July 1965, *nd 8.153 acres on 9 Jane 13?6. The deed to -.he firnr.
parcel did not contain any conditions or provisions. 7h«* subject
project is located en this first parcel of property. The deoci t.c tr.e
second parcel die? contain a hold harmless c:lause, rir. r^storat i^n
prcvisicnc and, stated that the DCD had decontaminated buildings and
equipment to 5X ccncition. - 3oth deeds are on file. The McNeil
Corporation sold this property to its subsidiary, T.iiicu: r./P«:it^! r- i:
1S36-8T.

GSA sold 16.038 to Schlueter Manufacturing Cor.iLany ur.
1 September 1965. Schluctcr then sold their proucrtv tc several



CEXRD-MD-FIA < 2 C 0-1 c) 8 MAK

MEMOKANDtTM PCX CDR USACE (CEMP-RJ , WASH DC 2 Oj 14 -10 00

SUBJECT: DfcRP-FUDS Inventory Project Report (THPSj for H ..te
No. B07MO0010CO, Fomer St. Louis ordnance Plant, St. Louis,
Missouri

1. Reference raeroorar.dinn, CEMRK-ED-rn, 22 February 1991,
subject as above (copy enclosed).

2. I am forwarding the 1NPR for Formar St. Louis Ordnance
Piar.r. for nppropriate action. The site is eligible tor
DERP-FUDS. The proposed project is eligible for nEF<?-rUDS.

.1. 1 recomir.erd that CEMP-R approve the COK/HTW Project (lie.
BOTMonoiooi) and assign it through this Division to GEMPK cor
cxccutiGD in FY 92 at an os t i mated coat of $30,00:;,

4. If there are any questions, pJeas<> contact Roger Hager,
telephone (40:>) 691-4548.

'en
EncJ

CF:
CE1HJC
CKdK-ED-TD (memo & signed FDE only)

(Hagt-r v/o encl)

DONALD K. HA2EN7
Colonel, EN

?99f

Hager/kc/ 6 91 -4 D-I z

PI ack/ CFMHD-.'1J}-KA

W i r,n i ke/CiTCPX- -XD-If

3runson/CEMFT.~MD

The rnt on/' CEMPD-MD



FOR FORMERLY U S 2 U 5T7SS
F I I i D I - I G S AND :r.TERMi:iAT:ON 3F SLICI3ILITY

ST. LOUIS OS2NAHC£ PLAN?
T7. J C U I S . * IS £013*1

.-9.0.JEC? HO. 3072CQ310C1

UIL'l1!".;<£j.-:" r~-CT

~he 3t . : - j v i i * Ordnanc: "lir.t is , c c > ' - d i:; ' : . « • .:.= r«; ~vmr Ir.cunt ri i,
uif of Int i r n t a t 2. Si (jr.--ay ""), -:00 1

I. 7n ;u!-idry 1341 the Gcv-3rn..r«ent tec-in -.-crsr rnc t^ „[. cf the ] 2 ? . I S 3 .5crc ? i r -
iij p r e p a r a t i o n ;r.r tti-e 'Jnitsd i t - t t s s i.r<voive-ierit ir. -'orld V«r T". In ^.s e a r l y
1940's 3 2 2 - C 3 0 <r r -?s -era accxurei in See . O .O ' i ^ a c r - r s in uernancnt •sascnents.
and 7 . Q 3 H i-w-res in licoissc-s by direct pur-r-i / ies diU ;cr ,a^r ,nat : -n . .\it.touqh f.h*
Governaer.t acqxii.red 32V.'i. 'r ' i acrns in f ae s , p-?.ra3r.ent easasyr.i-s, -»r.i!. ' icenscn.
f n i s detcrr.ir.nr ten focuses cniy ^n the po r r i ^ r . t h n r i^n'.jins S - . o S J l -acras
Xr.own as "he ".ark Tvair Indus t r ia l ? « > . r < , whul. is c u r r e n t l y o*ned by ^n? - : -y of
St. Louis , M i s s o u r i '.-of * icr or eas iness Dnvoia?~er . t -I'3D) .

1. Th^ s.;b'2ct p r o p e r t y is pa:: or '.h^ • c r r t t r Ar-y -.T.TJP.Itior. P l a n r WT.7::
produced ir.a s tnrac < ? ^ s l l sr- .s .lu.-iition. At varicus "i-ts :n r h » « p i a n r ' ^
aistcry. fh- L C D ' s T'lssacr. changed . Duri r .q Us- U - i t - c S t a t e s ' ir.vcive-er.t i r
Vcrld War II, tho p.ar.t --'as us^d lor lanuf acturina. tes t ing. -ar4d r. '-Dnntj .33
caliicr inc .hO ca3:-tr •.:ari:ider2 esr.por.er.ts. At th-e «.id ;.if Wor ld »"ar II tr.e
plant was 'i^rt;:tivatod u n t i l the reginnir.q i:i the Korean Var in 19bl . Cur: nc
this inactive period, -.uch cf th- plaut ^as mod i f i ed for the -anvu.^ct.xjr inc si
lO'-r.n shs l , s . The pl.snt vas again seactivitad in Ic5r34 a f r s r the Koroar. y«r and
x'.!-r of * ::tt p r o p e r t y «an declared surplus. Based u^cn historical icr-izenT ^. ih«
su3 :o ; t j i t ; at ^ 5 . o 8 3 - l icr^s ^35 pr imar i ly nscd for inert ~h«r r t i t - . u l accraae
'.vhicn ^35 ~ r r . C a L r . j - d _n c^r.crct; bun.<srs!. an • udoor tast tirir.3 ranga ••'hirh
o n s v s t a d ^i two bu i l d in r ; . ann i -t:;: ind anvil j u i l d inq . The a.c'-'-.al pu rpose -r

•:se Q£ this builiir .7 is :-i-i _ l j a r ; _t was proaaoiy :«pi ̂ s -i 5T,dll foundry .

=nd -- -C Se^c i s sbc r 196: the i.^.it?i " r - , ^m -: .'.nsrica ;actiir.a

the 5c-ith'-»c55t3i n T rvn lot C^^paay "f Ct. l,cuis. ::isscuti by rui rcla;z deed. Tn
1'J"1? ownership iM^st'l i;--:r, the :outRv«>st-"rr. 7rrwn '..or "omcany tc -he city .t ;t
" . rv . i -? . '/.issoari iy -Mrrir.ty Daea. dated :i3 Aucut t 19?u .

-. As -v this d a t « , the -"ity ir. ccr. :ur.crion w ( . r h -h- s tats has improved the
:jroptrty for the purposes ot i- isiness- 'eccnomic icvci^pr.ert . nl". previous
isuiliir.ys/str'.tctiifs V.avt tt»*r, icnolisned anc r?«n-)Vf?d. Tapiovenents in tha tcrr
JZ ' T : n i r ^ ^ a i u i i l i tus have .:een add*?d anc rh« t-ilo -.5 icnt ly slcpe-i !n:
Jr ainace j.ni covorsd -itr. : - . r i i ^ . - - > ; j t . \sscs. There is r.o H-'/ide'scft jr his tory ct
hara r i cus - a t e r i a i s beir.c r e l ea sed . c ? a l L i » « l . -rr iis;^s-id oi ;-rk this po r t i on •->!
the f r ^ i n c r 3t. Loui3 Ordnance risnt re:. ?.?A ?.«>jion VII Preliminary 's
datcci ^ Cctcocr lS84'i .



C i : i R K - £ D TD {2X! :.» , ; „ > < , < i^.'

!•!•!'.IF nNDT' F O R : " rL^ander . M i s s o u r i S i v ^ r ^v/: «- .nn

> . ' B j £ C T : D-.te-.s-i F.r.'.-i ror.nen',31 K£S-c ra t ; c r . Froqrar : . / • "crn i r . r LV ''c-,,;: S I : L J S
' ."ERF ' 'Fl l") - "\ i-.:.-. i r . c j s .at)'.: "<-". -.?rr; r.at: or nf 7" : 71 ril i:y ;•', hi) fcr :t. L ^ U I ?

1. Eiijlosi-i : :^ r h r : . i r r i f r : ; e f ; r ! r ; ; H ?DE for "hr s - i j j o . - t

2. A p p r o v a l sn l subsec j ' J cn : s i g n a t u r e o t tr.e ?DF is r e c u e $ ' c c .

J. Cnce tr.e '^ignod :'DtI is r c c c r n c a , ;iac«iatc- n o ^ i f ica::or. ;.-;d a c o - y
~ h f t FDF w i l l t ^ j.T':viie-i to :.:ii; ~ u r r p . r . r r .xr^r ,

;. Ci::-iNlj-5:D-?« ^nd C E K v - L J ^ i l - te :urr.i5r:.:2 a copy ct -he r .onncati

i r a n c c C i r - N C - i L - . J r -or.o, ia:;:c .4 J u _ v _ j - i b , surncc
:J.iv ::'•:,.':.•. ur.": ! "'•-:-.: I.T .-<* uui P r r r r a r I L - I S F ) T n v r - i r o r y ; - a r » ' l r . j .
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PROJECT SUMMARY SHEET
FOR

DERP-FUDS CON/HTW PROJECT NO. B07KOC0100a
FORMER ST. LOUIS ORDNANCE PLANT

SITE NO. B07KO001000

18 January 1391

PROJECT DESCRIPTTOTJ: The UST is buried adjacent to an approximately 8
foot by 11 foot galvanised steel shed and is on the south, central
border of the plant. Mr. Long, Lincoln/Pentair Environmental officer,
did not know th*» tank's size or whether the tank had ever leaked. If
present, tank contents will have to be drained and the soil tested far
contamination. Mr. Long also noted that he thought the shed and r.h*
engines inside would not require removal prior to removing the ur>T.
Neither the engine or the shed qualify as unsafe debris, or any oth<?r
DOD hazardous condition under the DERP-FUDS definitions, and therefore
cannot qualify for DERP- funded removal.

PROJECT ELIGIBILITY : The property that contains the Lincoln/Pen tail-
area reported excess to GSA in October 1961 Records do not

restrictions or restoration provisions. According to the present. . j >

owner, UST has not been used by Lincoln/ Per.tair or parent company,
the McNeil Corporation. Furthermore, the McUeil Corporation installed
a plant sprinkler system upon purchase of the property in 1965, and
therefore would not havo had use for the DOD fire fighting oquipr.er.l
that was powered by gasoline stored in the UST. In addition, a
gasoline-powered Cire fighting system of the type in question dates to
the period of DOD ownership. Although there are no specific records
indicating rhe date DOD installed this UST, the above observations and
information makes DOD ownership a reasonable assumption. According to
Mr. Long, the company would like to have the UST removed.

POLICY CONSIDERATIONS: There are no pertinent policy considerations
affecting the UST removal project. Fourteen DOD PC3 transforrcrn are
currently in beneficial use by Lincoln/Pentair and therefore not
proposed Per removal.

PROPOSED PROJECTt The DOD- UST on Lincoln/Pentair property meets the
eligibility requirements for DERP funding and should be removed as
soon as possible. Tank contents will be sampled to determine health
and safety and chemistry considerations. The tank contents w i l l b<=>
removed; the tank and piping will be cleaned and removed along with
any associated soil contamination, and all materials disposed of
properly.

DO FORM 1391: Enclosure 1 to Enclosure 3

The district point of contact for this matter is Kanani DcKir.s at
816-426-2607, FT5 867-2607.



Contico international, Inc. purchased 15.85?. acres in Seprerr.ber iyfcu
from Schluftrer Manufacturing Company, the original tuyer fr..r GSA.
Except for the abandoned concrete bunkers, all structured or. t:iis :-:if-.
were built by Contico according to company officials. Centric-
subsequently .sold 2.564 acres to Rooert E. Laposky in November "Msc,
who currently operates The Bunker Restaurant in an original DCD
concrete bunker. Beneficial use is being made of this bunknr, t.ne
only structure en rhe property, and CQE technicians found no evidt.-ujf
of DOD-generatcd hazardous conditions.

Contico International Inc. operates a distribution center on rhe noi t_h
side of their facility and a chemical company, Puro chemical, or. tne
south side. Puro Chemical produces janitorial supplies. Thesu-
buildings are nunbered 3 and 10 respectively on tho cite nap but,
according r.o Contico's Safety Officer, Hard d Sie/more, thoiic are not.
original DOD buildings. No records have been found tc confirm -L dory
this assertion. This area however, was used by the DOD for testing
and loading explosives for distribution. The structures at the east
end of the property are original DOD concrete Dunkors, now ur.used, ar.d
were originally explosive testing sites. A United States Amy T-xic an:
Hazardous Materials Agency study reports that ncn decontaminated =11
cxcessed property to the 5X condition. These bunKarc appear to
present na hazard and are within th<* 9 foot high chain link fence
which entirely surrounds the company's property. The two «.jrites if.
this fence are closed and locked after business hours.

Although Corps technicians saw several examples of toxic waste on
^Contico property, including many 55 gallon druir.s scattered around the
concrete bunkers, none of this waste appeared to be DOD i r, origin.
Most drums appeared new, and none were marked as DOD property.
According tc Mr. Seismore, all utilities to the bunkers have been
disconnected for over a year and COE technicians ^a* no evidence
of DOD PCB transformers. Mr. Seiznore further claiits that Cant i no
officials know of no DOD-generated KTW or hazardous conditions or.
Conticro property.

Studies conducted by the U.S. Army Toxic and Hazardous Materials
Agency, June 1981 to August 1933, and the Environmental Protection
Agency in 1984, did not reveal any hazardous conditions in the a7-eas
/discussed in this report. Furthermore, contamination identified in
other areas of the former Plant wore not found to bo migrating.

SITE VISIT: The site visits of these areas were made on
11 January 1990 by U.S. Amy Corps of Engineers, Kansas City
District personnel, Mr, Dan Ah err., Ms. Lisa Jones and Ms. Kansni
DeKins. Accompanying the Corps personnel at. Lincoln/ Per.tair was the
company's Environmental Director, Mr. Roy Long. Mr. Harold Siezmore,
Safety Officer for Contico escorted the sar,e Corps technicians over
the Contico property. Because Contico built their facilities,
this site visit was limited to walking the perin'.t»t_e±r and Corps
personnel did not enter any of the buildings in use on Ccnticc
property.

CATEGORY OF HAZARD: COK/HTW



nies, inc luding 1 5 . R 5 2 acres to Cor.tico International, Inc. en
12 September 1980. The Quitclaim Doecs of these GSA transfers
are also in the file.

DETERMINATION

3aseci or. trie foregoing findings of fact, t.n«» site* has been
to be formerly used by DOD. Tt is therefore eligible fcr the Defense
Environmental Restoration Program - Formerly Used defense sites
ostabiished under 10 DSC 2701 eh st?q.

8 MAR 1931
DATE DONALD F.

Colonel,



oo nip an: *s , 1 nr:l.:d j ng " r > . r » f i 2 acres to Cor.
12 September 1980. The Q u i t c l a i m Ueecs o
are also in the file.

r.icc Tr.rcrnat lor.al
; these C^'A transf

T n c

DETERMINATION*

or. trie rorcgojr.g t .ndlnns of f a c t , t f i f i s i f p has beer: d e i ^ r a i '
10 be fomerly ^sed by DO"-. Tt. is thru t fore eligible fcr the
£nvirontr.enral Restoration Program - Fcrmarly Used defense sites
ostabiished under 10 DSC 2701 pt «;t?q.

8 MAR 1931
DONA:,:)
Co V one!.,
CoTcra.Tr.dar



3as=d on the fc l low;n<; f i n d i n g s i-. f f a r t , 'he s j . c e t:as been de te r - in t rd to be
fc r sna r ly ' ts«d by 2CD. - i n v G v e r . the t i i te has b = «:.i ::*:iet i c i a i 1 y ises by :hc
c a r r s i u t cwr.^r .tnc - h ^ r ? :s no iv iduncs o: uasatc c c n a a t i o n s r e s u l r i r . g f r ~ m
' :s&. Th^rc r s rc . n.t is :et .:r-ir.ed -ha ' t.-, inv^ron.-er. :a.. r e s t o r a t i o n ^ r o j c c :
nor ippripr ia to w i t h i n :rsc p*jrv:av •:£ th« 3r f£d : i s« Fr /irop.^.cr." il iiesf ^ r a t ;c.i

G C r < ? S ~. aL
Colcnsl . cr



APPENDIX CV2.1

Ordnance War Administration History,
The Ordnance Organization in World War II,

GOCO Plant Directory, SL Louis Ordnance Plant
dated 1942 - 1943
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K&.T.B of pj..ir.t St. Louis Cr«i.ian-:s: ^-^r.-.

Locbticm: '»3CC Gu'jcr^ll'j" P«.uif •.-••.re, it.. Loir'.?,

=.nncr pif.r^ix:^, and. t r a ce r ; -i.-.-- bullet ;;rs£«
/'

/•
r.»t..)r--- : The t.rrj-;;irvil.i;iC' [M--; . ;<u^t. ' - . .£; ;^r'-l«.:i

operate. i by thf> :Jr±ted States Cun.ri.cgt' Corrpar.y, s. ^r.

subiiiciairr ci* the V'oaterr. 3,:^t. r"Ld"e Co.-npar.yi, "^
V

Lncis, The coro pr^duciivj.' l'^cilit.1^3 xen: cpu'r^tie

liCvia -.v— X t i r r i M lfa.iv fact, jring f""!;i.iry> Or^n^r r •? M-jj".:- jsrn

Diviaicn, ^L, Louis, ifissouri.

r^<-%*.^»** > s * » * ^ * f^i ** c ^ ' i f»-* T C ' ^ i ™ * " ^ , * i » » « * * » * i - " «!*„«-*, ™ .«-i t-b* >-• i*t<Oriw» c. Ck/o « Wj. y «J<J^ t i. . .*.U^ _ | . » ^ i « - < u . _ ^ _ — u. v j . _ C — . i >-,

,Itcn
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a. ci3:;tr:-.CL wi th the Vi'e -"* t- 1; rr . Cnr', r id^-^ ^vryjori ' ^*"r 'nn

Lrai:vLng of ;>?r3or.nel ^ crd f l !TK 4 .ie^rir*3 St>rvi"^ ir. '"•h

eCsXiipjaent far the St. lcu.i£ Or:i".*jico /lar.t. -r. tr.2 same date

cor.t-r^cL, '.f-CR^-wilj v/as r;s£u-.,i<-.f-,eu v,!4-/;-. ^nc Ui^ked

Cartridge Ca« :-n oour^t^ l''\-j 5_L. I.ou_^ ?;ar. t, -:-.fl«r it

was bull', ana equipped. C,or:tr-<:» .--u.-tL1 -riO:;, d-lerf ifp Kcb

was cii.cu with '.r.e licQu&j-Iiorrts i'.u'.uf.ic* -r_r.£; "c. to cover

-.:•::;•-:" _lerc_r.c cert; 'jI.-.r.L a

at thrf plant sitH r>n G^o.-ife". !c« an ;u. «.••/?• r'i.
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Cruft A

(C-Hr t i . ru 11 lie;. 1^

i » ^ r a T ^ * " i " " . j » • **r~u . ^ *j? • ^ h* •-• r~i • • '' ' ** ̂  i * »* » - ^ ' « ...«. ,* ^V L— -L — ilJ «i,.~-.,yDCu rt».i,ri L^Kt- , a— I-UI _ Ji'; j..'CiC'3»

l»is, ii;ip>ii.^ ^'jkji.r'w.T:o.iL, c;tf L-t.e. i-., and

builcii.i^2 "-re of n tv.-^-story CJr.s^i".;ulio.'. -r.c S

ccaplets basements, ^c c-up.-raL^ i -csirLcioi ^re

designated for tne zi.au :V,~tur.-^ jf rr^i-cr ir.i trd

oprjratlons . TV.*..* n.i ' i t-h r . » T nl f l . i* ns^-n:; • • • ' , ;r '...'1 ;̂ .ii

cc.-sistec of the three buiLcin^s :"^r the .-nj_-:ul uc r . ̂ rin^

arxor pi. farcing coves.

Costj^^ Ari-mnition ; . l= i r . t . ; ^IsC,^:,";;: -To.-t* 0^; ; t : 21 :

Tolai -:o«t

'iiHxcr^^ T'r.o St.

of labor in the S-

Crdr.ar.ce "l^.it wu3 the largest

J.ji . ia .-.re,'< witr . over acn.

In Jar-. l'/^j, '-ha Jr. LM!:, 2Lr.r-.Tiu-.oi -r.i.rged tnat

e.Xj3leyeMS of the J, 3. CartriUgf- Co, W H I H j«.K:i,-^7. defective

cccrjc-nents ar.c de fcc i iva fir.'.shft'l »vrm»ir.iticn ra POOC work. On

1:1 Dec. lt;i*''3> -h«i .uocerrj] "-rar.c. Ju ry ir.cicteJ J.L. enipX^yeaa

c:n ;.:h.Hive£ of -..';b^t^^« and oT cor..i piracy tw ct-l'io-d tne Gcvern,Tient
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Sir

ii-T LJL;I= CftD'.JANCi P^-NT

•Jo:ur.2.r.ding Off icer!

Co.".. ii. L. H a l t ( K t t L ' ^.'

•^ * TT "~ -. 1 **. ' v it" *A • 1 iAJf) ' ** I I PI t«_( »^ a \^' v> i. • J ^J V • •* t ^ U . l * ' r

J.c :cb U. riat"5«tL- U. 3,

i.r. L. '."« Cu.Tirr.in^s -
Lc':..: l--'-;i^r:-io "?^ Co.



APPENDIX C-2 J

Office of the Chief of Engineers correspondence (w/ various attachments),
subject: Pennit to Occupy and Use St. Louis Ordnance Plant, Missouri

'dated 21 April 1944



5:J3Ji.'JI: rerxit --.c oscopv ar.d ..r»e JL. ".;:j.Li Cr-jnaric'- rLin-, _-

Office, ::. of «., 21 April 19/,4..

Army 2

:t:.r.

Inclosed ar« ;.v/; yT-i«- -»>f a -ernii* J ~ - r~ i * 1 * -

*/3-' J6partr«?r-; c.c usn and ozrir-v f J i r - - i ). * _ . * • - — • * _
sdo«rl, for tns d-^rat-or. of trc ^recent ,
r, Cr.o cf thsae -cpi*:-,- Ls for vhe n .si- :
.-j^er for "Che J'ile? r-i -.he :hief of

and
-.!' *-o'.;r

Lhe Jitit-f c.'

1 ir.c 1 . ;
v.-/U 2 i-.cl3. 1 A 2,
.-.inftC; 1 Incl. . r.cl.. I!,

rvj" "• t, (in T'!f . ,r

::-.f: Division.



b«fiming at UiOl a. a. on 1 ***** 1944, *nd axtanAlaf far %&a <tara%loa

of tba pracant *ar a*4 alx ventfea &fur tb* tarwitsatlea «f tb* «ar, «*b~

J«ct to r«TtM«%ieo by tb* Saerataj? of Bar upoo sixty- (60) dajf nolle*

la wrLtiacj %o 9ec*py maA M* * pdrtiom of th» ST. LQtIS OPJJUBCK PLAHT,

MiMaurlf ooa«t«%inf of firoals A «Bd B, V» i*prorw»«oU ioc*Ud thw«on,

and •wjh Int^rwt ft* tb» 2nlV*i 3t«Ut baa 1* Rarcal c, all ca outlined la

on tb« photorUt of Mp attaelMd Nnr«to and «ad* a p*r\ hartof.

TEI3 PEfflflT la gr»n*«d *«bjao% to tb« following prot-laiooa «zvd

1* Ybat tha uaa ami o«eap*lldxi of tba aald poramlaaa
•hall b« wit boat oo«t or wqp«aaa ta tba far Ba^art»mt,
vodttr tba flpawral anpatrTlaitfii and iut>>ct io tfe* approrml
of V^a DiYiaidc Snglnaay, Klaaoori Mrer Diriaion^ Oaaha,
9«braaam9 or kU rtprvMataiive, a ad rabja«t alao io
ragulatlot* aa n»y b« praacribad tgr aald

to

. That an/ latarfaraao* vlth or daiMga u> proparty
<xmtyol of iba 7ar Drparta^ot ixwldant to ths aacarclaa

of Vha prlvllag«« haralB asthoriaad »haU ba pronptly cor-
raotati by tbi pantittaa.

3. ?h»% tb« p*mUta« ihall pay all obarcaa for
«aa, and alac%ricit7f UT fttralab«Sr b«a*d <m aatar r»*
or mioh oth«r aathedt aa aay *a tetazvin^d fcgr tba aaid

vhall ba aada dlrvcV to iba
ooapany oorari&e »*eb utilltlaa or aarriovfi aa tra not pro-
diwad by tba sar Dapart*aot. For-««h a«rrie«a
fvuraiabad by tb* oar C»p*rt»ant, th« pantlttM ahali
paTMQt In a««>r4a«ao vlth Saatiaa 6ol of tba lot of
fraaa apprtrrad too* X>» 1933, (47 SUt. ilT), aa
by tba Aot of Congra.a appro*** Jaly 20, 1942 (56 st*t,
661), and ^naral Bagulaiioo Bo. 21 of U» Coaptrollar
Otwral af tba tmltad 8tataa, data* «*rcJb 10, 1923 (2
3ao. 135), *• •a*nda l̂ by omrtl UgolMioD Ik». 73, '
of tba Co«ptrollrr Otaaral af tfca Hnltad 3Uata« daiad
17, 1957 (17 Coap. am. 1120), gewraiaf pa^taci bati*MD
d«p«rtMnta of th» Qnltad StaUa for »arrlan raodarad.

4. That tha fary D*jvert*ant aaavaa acid tfea far
wmt ba raliarad of all r»«p*o*U>UUt/ «»d ILafeilUjr on
account of la^vrj to p»r*oai or daa^ga to propart? irfiio
•a/ raatilt fxx>» tha occupation and ttaa of aaid pnsadaea
tha lavy Q*p*rta«at*



or of wtpiratioa

tb.

by
*,

* eondlMoa

oootrol
, MO* p«r»lt

aad
of

oi

by of or

to

/s/ J. Morttner Clark

J. MDRTI10CR CLAJK
It. Col., C- cj* B«



V- '- V ttr *<>0 ZoJofa oZcy ^J^t

——,/;P6/ ———



SPJGR 1544/51?€
War Department, AS.-, J.A.G.2.

?oj Chief of Engineers, Boom 1285, New War Department Building.

Thw inclosed dmft of instrument, cesigned to gran-t to the Havy
Department, for a period beciaaia^ on 1 tlarch 1544 and eateruling for the
duration of the present war and six xcn-fae thoreafter, a revocable permit
t,o uue and occupy a portion of th» Sz. Louis Oroiar.ee Planr, Missouri,
when choused to insert the words "a purtion of" after Lha word "use" in
line b, will be in appropriate font and legally sufficient, upou
for thw p'jrjx>s» intended.

J'or Tae Juds:e Advocate (ieneral:
-•" ^

Joseph Jd. DaviB,
scai.t Cxiljtitl, J.A..J.D.,

Acti£g c6iei", Miiicary Keserrstiona

2 Incla.

T APR }944

O- C- OF £.
CONSfx i3!^.

«tA^ :t)tu »JL

(BNTtAL



PELL'

P"rnLL vj Nav? ncrxirtaeni; to \^?e t,he Fore .z^r. - ar:a

Ice, :. cif jr,., 25 wirv-h 19/*/:.

1. ..ncloseri is a draz't cT peral^ vC the Navy D-p£:'Lner-, tr> U.
£;ici -CL'i .p-- ;.hf: St. Lou_^h> Ordn/oce Plant, -.3_sscur_, i'or the duration
cf tr.c rrcccr.t '.?ar and nix ^onth^ ofter the Ler.i. ' ;:^t ' .T. of ^he v/ar.

2. ?;-.e p:r:pert> .-̂ .f ̂ ccc-'red b
ci' tcJ:in;: elated 15 Catcher l?iil: arc j

t>_is deportee:^ hy dccl.tr ?.
u-JrXien;. L horror, entered on 2

.?. /. -jcry o. t.ne directive tc errant, thi.s . ̂ rr. 1J, . '•? 'lulos<-•;;.

T~ is re ;i>-es t,t-:l i . ' a t . thy Inc. 'CROC, draft ofperr.it ~e approved
3i- tc i'cra a.-K.: ixraL suTficien-y cu:d returned tu for execu-

/

X'. jrj*. , . - .?
; hr. ?L' , [ ': 2 al

of ir^-
1 ct e r. 1 £ i a 1 1

t 1 ] ~~ v-«" * *•*• -i. : * *^ ; ^- -1. # _i. — —^ * t^. -. w v'j» J" SZTH x v *
iT **! ~ - ^ , j - ^ i - ^ - r .
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*

Subject: Kxcess Installation of One (1)
at St» Louis Ordnance Plan-...

SKIPS
HCG/cas
Ext» £663

1st Bid.

Hq-> l.S.»\, Production Division. :^f> ; ;:.

To* 3ie Chief of Sogineers. (Attention; Heal L3U:t«= Division;

/68QC

1. It ia desired to declare as surplus to t,he *ar Department's
otia (1) building at the St. Louis Ordn&nce Plant, St. loula,

namelj tile Ford Build ire irtiicii Is presently used by
Horris Company in connection with production of bullet cores.
office haa not canvassed the other using Sej-vic«8 within the War
Department to determine i_f these parties xay have a need for thia
building sinna it is believed that the Na^'a request should receive
preferential treatment.

2« In accordance with provisiona of War Department Circular 8,
$ January 19Uii, it io desired that the Chief of Rngineera take
appropriate action to make this property available to the Nary Depart-
ment for the purpose outlined in Paragraph 1, £. It will be noted
tiiat the Ordnance Department has recommended a plsai for this disposal
in Paragraph 1, &t of the basic oottcnunication,

3» It is desired that the Chief of Engineers coordinate c,hia
Bat tar with the Navy Department and the Ordnacce Departa:eut tc effect
thia transfer as soon as possible and, in turn, advise this office of
the ultimate diaposition.

1'or the Conwanding General:

H. G. -MUTTON,
Brig. Gen., G.S.C.,

Director, Production Division.

:-. • ; • .7.

iff



V TO
. if s
> c

CE SQ2.3 DT.

WAR
:E OF THE CMlCF Or CJNG

WASHINGTON
LCUIS OHD2CANC3 PLANT, Missouri,SPELT X

5
x

Scbjcoti Tr&nafor of Ford Building and Ite Proaiooc to !>>,vy

Tos CHIE? 0? O^IDKAHCS,
Production Sarrico Branch,
Rooa 2B150,
The Pentagon Building,
Washington (25), D. C.

Thero is inclosod for your re-cords copy of a letter
d&ted 11 August 1944, transferring a porT;\cn of "the St. Louis
Crdn«rtce Plant, Misso'jH. , known HR f.h« Fnrt' 3uil.din;j an<: It.s
Proiiseu to the He.-ry

?or Lh« Th ie f of f-

£/ COHK J. Q'BHISH,
Clolocsl, Corps of En^.ir.*>orn,

Chief, Seal Estate

1 Inoli
Copy of Ltr. itd. 8A1/44,
to .Navy Department.



CE 602,3 ST. tOTIS OaOTASCE PLAJT, fetBouri, 3PSLI

11 August 19*4,

S*DJ»oti Transfer of Ford Building and It. Pr»mla»B to Jary Departwrt,

Tot larry Department.
Bureau of Tardi tad Dooke,
Kkla l*Ty But Id i nc,
18th * Constitution Irenae,

(26), D. C.

Seferenee i« made to a request from yoir DepartBant, in
3«tt«r dated 20 July 1844, Fil« »», IDS^-IS, F~5-?^ZD /aol , 26-1-4,
for th« penaanent tranafer of that port! OB of t he St, Loui* Ordnance*
Plant, St. Louie, lieeouri,, known a* th« Ford Building and It« Preniea*.

to »ald requeet and pureuant to authority ooctained
in the Aot of Con^reee approred 11 July 1919( 41 Stat. iS?{ 10 C. S. C.
1274), th»re i» hereby traaeferred to the Jary Dapartment all of the
Wej- Departjwate rl«ht, title or intereet in the land and i*prore»«nte
thereon together with future intereete ia laade and ixproroaeote ther»on
whi«h are b»ia§ acquired by the War Department, in that portion of the
«t. Louie OrdBuuwe Plant, JfUaouri, known ae th» Ford Bvillding and 3*75
aar*t, jwre er leee, of laad OB -»hioh the aaid building la looated. 1
wtae and bounde deeoription of «mid land* will be furniahwd the lary
l^partMent wh»n title paper* hare been finally approred and reoel^ed in
thii office.

For th« Chief af

JOBV J. C'SRTZX,
Colonel, Corpa of

Chi«f, Beal Estate



APPENDIX C-2.3

Office Memorandum firom Chief, Ammunition Division, Ordnance
Department, subject: Removal of Equipment from Buildings #204 and

St. Louis Ordnance Plant,
dated 26 July 1945



f

Office Memorandum • UNITED STATES GGOVERNMENT
DATK- 26 JulvyProduction Service Drr., Industrial Ssrvi-e

ATTN: Lt, Col. George C. Saitlx
Chief, AfflBrunition Division, Industrial Service

» »

Removal of Equipment from Building #2C4 and ^205
St. Lottis Ordnance Plant

t

_ _ }̂ ..... T*K> Sit*. Letters are. ta&ng prepared authorising the negotiation.̂ .?
a contract with" tSe 0, S, Cartridge Coc^sLny for prediction and setting^ up**
production capacity la Sail d ing g |204 and jf205 of the St.xLoaia Ordnance !"lant.
It la propeaed to marmfacttire 2QBU Cartridg« C&aes at tbo rate of 7j500,CXX)
i>er wonth, and 20iflf Windahielda at the rate of 4,500,000 per ttoath. in
Building fe04* Bquipnant. now in thii btiilding and producing «5Q Caliber
Aanunition will bo retooled to make SDlffll Cartridge Caaea and Windshlelda.
la EfcildiBg #205 it is proposed to set up Capacity for the raanu.fact.-uro of
Foges at the rate of 2^400,000 per »onth4 and U21&4 Boosters at the rate of
600,000 to 2,000,000 per no nth. (Definite quantities to be decided later*)

2. In the very riear future, a contract will be negotiated with the
U. S« Cartridge Company for the .above operations. It is propoeed to gxtpploa
the existing &%nn Arms Division Caat^PjLuar-Fixed-Fee contract to provide for
the above operations in Building* £204 and'#505> and also to furnish utilities
for other activities, vi?.., Chevrolet Shell- Division, McQuay-Norris Core Plant,

and Fiscal offices in Building* Jj> the |1 ?lact ar«a«

3, Production of Small Arms tttviaion Acoiunition in this plant will cease
not later than 31 Aug 45 . IQ order to expedit o the renoval of cqoipment f rou

ings #203., #204 and #205 and all of the operating ouiloinga in the Jl
, it ii, requested that eveiy effort unmade to' expedite declgioa by 3PC aa,

, disposition of ms-china toola aad equipment wfcUh. have been declared excess or
tc tho cccda of the Ordnance Department and which will be remaining in

the plant oa 1 ^epteralSer 1945 • , ' ;.

R. E. HAHDY '
Gen, Ord Dept ^
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APPENDIX C-2.4

ORDCN correspondeace, subject: Weekly Activity Report No. 35, 8-14 December 1952
dated 16 December 1952
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Coatrmoxor

•«. 55,
(2) Oorw 01* talon.

16

.50 *
1,550,000 Cvrm*, mUb«r .30 A-
Ijjo5.300 Corn*. Callbor .30

Car**,

(3) nimll 3lTl8ion»

(L) .--hlppiag »rd«r« Cbr TiZHC *nd 7>ZGA ha-r* b««a
by «*l«ptton* •*«•*»«! %!-
ia« a?jr««i .ojj tJM ur?voQy o- the

for tnua* ^o«tru««iaiM do* to eb*
«tenft£» *p««w at *!• ^an*. Ro»*v*r, shipping

not;

319 305 lh26 si* 2
o o o

11 « Cootrtgt

(1}
«oavr*etor orocur* 4hlp ia< p«Il«t« for

C3w?-vrol ;t-3h«ll &M a^r**d Co
aa iaer>»«*« of K>.1O j»r *h«ll for &

La «!M «ount of £?O7
m ^rdimae* uwunltioa

funds »r« o« ^a a«nd. Conr.rm«% will
th»

of

Mcrt af
of »t««l frrm ot}a«r t**n tfa»lr aonaU. • ^ur*«« of

r «««iir«4 to
— — — - » ) , - » -"T*

" 6 • ''.



3d. 55,

*•
"33 ; -n* 7

Jo. off, '.:'•

lid r*
if

In

io :n

39m }* ft»r
00

add it 30 of v»c ma ;ht«d ;ndio»-U«r
Jorpcr 4 ̂

?o

vie r 12 «c«ot>«r

«nd

Corporation
w«« r*quM ;«4 ta subal ;

t-*»y 3«iv» r«c*ir«d

« u* inr m
will

>f
th* 13,^53O cwni nth m notation
so -hay cna b« rei.-ijura«d for

r ;

x»

1* ;ct pt, . ..;. . .r. -ria/
?, -.c* < i, .x; w»y~ tarrii 'ifa;,

Jo. ia ~ri r )

jrst r-r

J h i«» f of



u»ac
*«J^i

cc s/«c-5 p«a««n su c»«<c B*U »
Tonu

oc ^

^ 02
TIP* »IT<lo«pf cc itBJtc p»U »«tl *C(i6l JCJ c^Jfo^ josoc nocl-

*r

pent

Oi'fvdv*. t1"3^ ^V) Je )*£? •Ijtc*^ •jjr *• JT>I.»JC-U r T
«itr»»hj~ jte .gn^-jarf r 3^ trjvijn' BTTJ JQJ ^nwij; »»orrpjtf »"j

j.- j u7S.B««r w pa^ohptjea *9l*f; tfe^trEac^ci s I^PV' *•!

TT»
»fi TI
we 9L-

m.
»»icoc goat I r MC *p«jrjnl>«w



APPENDIX C-2.5

USATHAMA Report, titled: Survey of Hazardous/Chemical Area No. 2 of the
Fonner St. Ixntis Ordnance Pknt, Volume 1,

dated June 1981



OOOOSfi0000

Report

,' • --*»-

! TECH INFO CTR ,!

Circulation Copy

Copy 2

SURVEY OF HAZARDOUS/CHEMICAL AREA NO. 2 OF.THE
FORMEH.ST. LOITIS ORDMA.NCE PLANT ,

VOLUME I

Wiiiiaa R. Colvin
Joseph H. Zarzycki

Jane 1981.

Final Report

Distribution limited to US ttovernftent
: : ; , Bvaluation of another command: .June

'

US A«y Toxic and Hazardous teterials A*8ncy
Aberdeen Proving Ground, «> 21010



SCCURlTr CLASSiriCATICH Qf tWIS PfcSF (Wlm* 0***

REPORT DOCUMENTATION PAGE 3F.AD INSTKUCTIOMS
BEFORE COMPLETING FORM

I. REPORT NUMOCH

Repnrt. DRXTH-FS-TR-S11O5
i. scvr accession voJ 3 HEX

Survey of Haz-ardjus/Chcxical Ar«a No. ~
cf the Forcer Sr. Louis Ordnanc? P :»;•>.
VOLUME I

S. T^PE Oc ^t^OXT A PE«!OO

F i n n * :it-jiorl

s. P E R F O R M I N G cms.

W i i l i a x c H . C n i v i n
ccseph K . t «

00005G
T COK'TBACT on fJB»»«T

». PtHFUKMIHG OHG^MII AT1OH HAME AKC AODRES5

UG Ai-cy Toxic anc ilazsrdo'is M»' . .«ri .*j s Agency
A b f r o ^ e n Prijving. Ground, KD 11010

*!»£«. » WORK t /MIT
PROJECT, TASK

D^TlCE HJkME A.ND

US Army 7ox:< and Hsx.Hrdous Material? Ap.er.u •
Aberdccr. Provinp, Grour.c, Mi) 21-".no

• ADOOFSS.-(I «jii»f«f trow

12.

June 19BL
or

39
S E C U R I ^ ' Ct ASS fof '*'• r«j«rt)

Jnc.25'. 31 f i.f<i

IChEO'JLE

Dis t r i bur-, on i i t n i t . K d tu US G y v e r t x x c n l A(»<:::cit3:
E v a l u a - i o n of another cymaar.ti: Jur.e 193!
Heq' if^sts fcr Lh: s docuner.*. nu^t be refer red to:
Ccaaar.der, U G A T 5 J A K A , ATT.V: DRX7H-IS, APG-i.a , y.D ? : f P",

!•. MOTtS

Volucz II cnr.tains appendices

H Mot* nu«il

St. i oil IF Ordnari'f Plant
Goo«J f a l l o w L'S Aroy Reserve Lcnt t r
Hartley Indus tncn , inc .
OS Amy T o x i c ar.il Hazardous M a t r r - i a l i Agency

ta.

Thi; KatardLUs/Cbenica l Area No. 2 cf the f a r m e r St . L " i i i ? Ordinn^t; Plan*
(SL3P.I was surveyed for expl«isiv> and heavy ruttal cortaaination.. A portion of
t . n :* «rra was occupied as tr.e Goocfci low U5 Arny fit-serve Center ( G t ' S A R " ) from
1980-1377 and used :cr Amy H<'S<rv» cp^r*' . !<- . :>* and t r a i n i n g , the remain ing
Portia:! was u t i l i z e d by Harvey Indus t r i e s , Inc. From 19b9-1979 *"nr the manu-
fac tur ing of explosive" ar.d p y r o t e c h n i c «e-vi ' . » f f , . Tlie; Department of Labor ( D O L J
desires both trie GU2ARC ajic t.hc !^anic^• Are;iy- for the *i"t«- cf a .iiAi Zoz-ps
tenter . The u^Lhad need fur the ear! j r t« t ppssib ' .e use of the GUSAHJ Area , ^ov
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Therefore, the L'SATHAMA survey of Hazardous/Chemical Area No, 2 was conducted
in two phases: Phase 1 was the survey of the GUSAHC and Phar.e II was the
survey of the Hanley Area.

The findings of the CUSAHC Area survey (conducted January - May 1979)
revealed the presence of heavy netal residues on the interior surfaces of
buildings as wnll as the presence of explosive residues in the floor drains
of four buildings. This information was transmitted to DOL in June 1979 to
provide guidance for thrir renovation and demolition activities in the
GUSASC Area.

The- findings of the Hanley Area survey (conducted Augast-Noveiaber 1980)
shotted heavy atetai residues to be present, on the interior surfaces of all
buiJdings amd in the aqueous discharge of the sewer system. Additionally,
explosive residues were found on the interiors of several buildings and
•agazines and in the water of several powder wells draining two buildings.
It is recoroax'nded that four buildings, eight magazines ar.d ail po*«d«r wells
be decontaminated tc remove the potential explosive hazard.

=1. A S S 1 » C A T , S K CF T Mti



EXSCUTIVE SUMMARY 000056

The H a c a r d o u s / C h P T i c a l Area No. 2 of the tamer St. Lo^is Oriinarr.:»; P l a n t
( S L - J P ) was <virv<-ypf{ for explosive and heavy tnecal cont«njn«t lort. A port ion of
this aiea was occupied as the G o o d f e l l o w US A t t a y Reserve Cen te r (GUSAXC) fr<«i
1960-1977 and us*H for Army Reserve operations and training; (he remaining
por t ion W«N u t i l i z e d by Hartley Industr ies , Inc. fron 1959-1979 fo~ the
i tsnufac 'uriaR of explosive and pyro technic devices . The Depcrtnent of Labor
(DDL) desires bcrh thf GUSARC and the Hanley Areas for th«? t s i te of a Job Corps
C e n t e r . Tlie DDL had need for the earliest possible use of the GUSARC Ares.
Therefore, the L'SATHAMA nurvey of HazarJous/Ghenical Area No. 2 v«s conducted
in two phases : Phase I was the survey af the GUSAHC and Phase II vac the survey
of ihe Han l ey Ar<?a .

Th* f ind ings of the C'JSARC Area surv-y (rnnducted January-Hay 1979)
r evea led the presar.ce r»f heavy m « t a l r»*« i iues on. t'nc ir.teriot s u r f a c e s of
b u i l d i n g s HK %»«".! as the presence oE exp'.osivo r p n i d n ^ s i-i the Eloor drains of
f o u r bu i ld ings . This ir .fortnat ion was t r ans ra i t ced tc DCL in June '.97* to prov ide
guidance for rhcir rKiiovalion and demol icier, a c t i v i t i e s in r'n« GUSARC Area .

The t ind ings of r h « - H a n l w y Are?, su rvey (con«lucte<! August-Knveccber i960)
shov*>d he«vy t n t c a l res idues to be prcsenc on t h < » i n t e r i o r s u r f a c e s of a; 1
bui ld ings and in the aqtieo1.:? ci i scharge of L';H. sewer systen. Add ii ional 1 y s
explosive rfs i r i - , i«s WH:K fcund on the i i i t s r iD t s of «;pverfll buildings and
^Hgasir.es aai in the water of severs! powri*?: we l l s d r a i n i n g ; tvo b u i l d i n g s . I t
is recoTsncndcd t h a t font- b u i l d i n g s , t i ixiht rwRazines and ell powc*-r w u l l s be
dec on f ini t ial erf tu renovc the p o t e n t i a l « y p l n s i v e h a z a r d .



I. TK7RQDUCTIOH.

Hazardous/Chemical Area Ho. I ( 27 .88 acres) of the foraer St. Lcuis Ordnance
P l a n t '.SLOP) ie desired by Department of Labor (DOL) for use as a Job Corps
Training Center. This property Is considered excess to Artny n « R d w . The US Army
Toxic and Haxardaua Materials Agency ('JSATHAMA) was requested to study the
property with respect to ascertaining the "s ta tus of cootcoinat ion" aad ro
determine the s u i t a b i l i t y of the property for release.

The USATHAMA program van conducted in two phases due to DOL schfsdule
considerar ions and the requirements of an Army l*a«e with TUnley Industries.
Each phase consisted of three steps: historical review of property usage,
survey consisting of sjrapliag and chemical analysts, and data evaluation.
During the- period January through May 1979, * 13.2 acre portion of the property,
referred ta as the Good fel low US Array Reserve Center (GUSARC) Ares, was
surveyed. Th*- retraining 14.68 acres, referred tc «R rh« Haaley Ares, were
surveyed dur ing the period August-November I960.

The following sections ot this document dencril*: the results obtained and
inforoa:ion gathered by USATKAHA during its scudy of the Hazardous/Chemical Area
No. 2. Section II and Appendix A provide the au thor i ty for the pragracc.
Seccion III presents an overview of tV-.f technical progras conducted by USATHAMA.
Section IV provides background informatics, primarily of a historical nature.
The historical information in this spcrion is extracted froa an archives search
which OSATHAMA conducted; the rnir.plKte archives search ie ac append-x B.
Sections V and VI are descriptions of the f ianpl ing at:d analysis e f fo r t s
conducted at the GUSARC and Hanley Arp*s, respec t ive ly . All analytical results
ae well as .aborarrtry qua l i t y conLrul deCa and saethoc descripcions for the
a n a l y t i c a l program arc contained in appendicee D, E, aad ?. Conclusions and
recoonier.dat: or.fi are found in sections Vll ar.d VIII, respectively. Thi* report
has been prepared in two volumes; tfoluoe 11 contains appendices A through P.

II. AUTHORITY. A-Jtharity fcr crniductiug this survey of the SLOP is cac.taineu
in:

A. 1st Indorsement, DRC1S-EP, DARCQM, to HCDA Letter (Deccusber 18, 1980)
dated Jar.uary 17, 1979, subject: Instal ls t ion Pesr orat ion, Gcodfellow US Amy
Reserve Center (Portion of Former St. Louis Ordnance P lan t ) , Misaouri .
(Document contained at appendix A),

B. DA3COM Kagula t tor . 10-30, May 22, 1979 which «B tab lithe* the OS Army
Toxic and Hazardous Materials Agency and its miss ion .

C. Federal Register Vol. 45, No. 20$, Oct 27, 1980 Aaendmencs to Real
Estate Handbook, Subpart F - Disposal.

I T T . BACSGROtin).

A. General. SIX)? U locatec wi th in the c i r y limits of 3t. Louis, Missouri
(Fig 1). The area surrounding SLOP is roinra»»rtr l a l , residential 'anrt industr ial .
The USATHAMA program address UK only r.ht 27.88 acres conprising

Chereictl Area No. 2 of the termer ordnance plant.
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-4-4V
WAR DEPARTMENT

OFFICE OF THE CHIEF OF ORDNANCE

WASHINGTON

October 9, 19̂ 0

JfEMORANDTM FOR: Col. H. X. Rutherford
Chairman, Site Board
Office of the Assistant Secretary of l?ar

Subject: Proposed Small Arms Ammunition Plant:
St. Louis. Illinois, and environs.
""This is a revision of the site letter dated
Sept. 11, 19-40, due to change in Small Arms
Ammunition program.

1. It is desired to acquire real estate; to construct and
equip a plant and to have this plant operated by the Western
Cartridge Company, East Alton, Illinois, for the manufacture of
caliber .30 and caliber .50 ammunition of all types.

2. The following detailed information is submitted.

(a) Type of plant - Plant for manufacturing of .30
cal. and .50 cal. SAA all types.

(b) Capacity - 2,000,000 cal. . ?0 rounds per day.
1,200,000 cal. 50 rounds per day.

(c) Area - a_. One parcel in the City of St. Louis
for manufacture of metal components and loading
of ammunition as per the attached map, containing
approximately 132 acres owned by the General
Electric Company. This land is now being quoted
at $5̂ 00 per acre, but it is believed that through
Condemnation proceedings it can be procured for
?3000/acre since the City of St. Louis, it is
understood, recently condemned part of the whole
former parcel for a city park at this price.
£3000 x 132 " $396,000.

Jb. One parcel in the environs of St. Louis
for use as a powder farm; to accommodate aDrroii-
mately thirty days' supply of powder ahead of
manufacture, this site to be within reasonable
trucking distance of the manufacturing plant in
the City. This parcel should contain approximately
500 acres and will cost about ?200.00 per acre.



Memo, to Col. Rutherford 10/9AO
Subject: Proposed SMall Anns Ammunition Plant,

St. Louis, and environs of 111.

(d) Estimated cost of installation - $28,50̂ ,000.
(exclusive of real estate).

(e) Htniber of skilled and unskilled laborers - Total 10,000.
Professional and skilled 2500
Unskilled operators and labor 7500

The-manufacturing plant in' the City of St. Louis will
be in the midst of an urban population of 890,000.
The powder farm will be in the suburbs of St. Louis
from which area it can draw its relatively small
proportion of the total amount of labor required to
operate the whole plant.

(f) Transportation facilities.

(1) The Belt Line Terminal R. R. forms the South-
eastern boundary of the St. Louis property for
a distance of approximately 550 feet. Streets
and city transportation are ample.

(2) The powder farm site will be chosen so that it
lies on the Chicago, Burlington and Quincy R.R.

(g) Power supply is ample at both sites - to be furnished
by Commercial Companies.

(h) Water - Drinking and process water is available for
the manufacturing plant from local sources. A river
water plant would have to be installed for fire
protection of the powder farm.

(i) Fuel - ample.

(j) Auxiliary and service facilities ample from the
St. Louis area.

(k) Plant fairly well .located with respect to supply of
metals - shipment of Cartridge Brass from eastern
suppliers being the longest haul. Powder to be
supplied from either Charlestown, Indiana Ordnance
Works, or from Radford Ordnance Works, Virginia.
Packaging, boxing, chemical and other materials
available within reasonable commercial shipping
distances.

(1) Buildings:

^s? A i HD«Y TVNOIIVK' 31:1 iv Q33naoScfia



Memo, to Col. Rutherford 10/9 AO
Subject: r̂oposed Snail Arms Ammunition Plant,
St. Louis, and environs of 111.

(1) Manufacturing - a few multi-story buildings;
balance, single story.
Construction - steel and concrete.

(2) Magazines - standard Ordnance design - hollow tile
and steel.

(m) Estimated cost.

(1) Land, environs of St. Louis 500 i 200 $ 100,006
Land in St. Louis 132 z 3000 ' 396,000

(2) Construction 8,250,000

(3) Equipment 20.25̂ ,000
%29.000.000

3. It is desired to locate th:'s major activity near the plant
of the Western Cartridge Company in order to take full advantage of
the skill and know how of the Western Cartridge Company's personnel.

L. H. CAMPBELL, Jr.
Brig. G-en., Ord. Dept.

Ass't Chief of Industrial Service, Facilities

?[?S?AlHDav"ivNOIJ.VK 3ILL IV
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™ITED STATES GOVERNMENT
DATE-. U September 19A5

5•'-. "..-". l~v Thiis~lV;ito ;advise :̂tl̂ ^ now_ ..i
I.x .classified as a standby facility^'Incoiapliance-with para.V*^a^26o.2't??:;'^

"of-Procurement Regulation7-Ay a^; bu^ined!in AS? Circular 2^2 dated . _':
- 14 July 1945, the following infonaation is: set forth: x ^ ' T

' . "• - - • ' J ' • - • " ' • ' . - - •a.. St. Louis Ordnance Plant is located at St. Louis, Mo. It
consists of 2,918 acres of land, ̂however only that portion occupied:, by
Chevrolet Division, G.M.C., plus the essential, utilities in which other
portions of the plant are involved and which would be sharê with other
government agencies, are to be'put̂ in standby for complete operation and
production for aedimi artillery jshell. , ,

b. The installatloii was- classified as a standby facility on

15; August-1945. >' '
*lf' '-.-K-.\:̂ .'< ' ' • •••' ':^'.'^- '-'̂  ':-'̂  '"- : £A..-.This installation;will be retained in standby condition
/Irfor ah'; tnflefinite period. ." This plant is a part, of the peacetime War Re-
"' serve'for the production of future'-possible requirements of aediiaa

êortxlliary shell. Justification; for the retention of this facility is
.Dasea.; on the need for production capkcity of .mediuffi artillery shell which.
cain; start producing with the least possible delay in the event of another
emergency. ", - ._,••'"-, -X:?̂ C '"*' '- "-•-'•"- "•"" •• -' •"'.':' ••'̂^ '..'f-:-.' '• • ' •>•';••-;":~ .. ;.- '•'-

:"': ;' ̂ .̂:. x ""; • ' .a. At the present -̂ ifflej;;ifikt. portion of- the installation now
r>jjf(ccupied by Chevrolet Bivisi©n>> G;.K«63? is required by this office in per-
i-'-V̂ Q̂-̂ ing. <?Tit.ies 'incident to cl̂ 8V-dQ.wn̂  excepf lands which have been

s f̂'ilecl̂ red available for leasing for agricultural or grazing purposes,
•.•!•'_ •l-.^^ji^^^^'nf jwhlnh may be found̂ ajiHbhe-.officê of the appropriate Division
L .-: "?r/̂ I£gi|i.eer;"." Advice/ concerning other portions-of .this installation,-which.

•̂ jfê ffĵ -b4. madq available for,-temporary use" by other agencies will be , .
-̂ ^̂ -̂ sfeu.!.̂  ê ;a later': date /:"-:: -'-:':':- "-7 •",>- " • "?:?•. .-.:••. : ., f»t •' . ' • • £ , - * ' * *- " - ; g t .vS^fu^tshedi.at'a l4tery;date/ ' • ' _""'• •'•• - ' ^ - : - . ,

^;-^;/; ' ^ j_." It is estimated, that 90-i2p;jdays will be re^uire^tb put:
?r-ihei-installation into production on a substantial scaled ;^ > -• • —- . . -- * . , .v"^* - • ' . • . . . • • , - L'-rj-,-- , . •

" • • • • ' -;.''-f" ' .'. - •• ,. . ''••:"•.-:."f ^. : .
" ' - ' - -• ' ' • - ' ' . ;'•. ••

.-:-. :*Z

^:::'~%/^miim....- ~'±. -I" • -•-•sl/.S.' •-
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APPRAISAL OF
ST. LOUIS ORDNANCE PLANT

(for that portion occupied
( the McQuay-Norris Mfg. Co.



THIS DOCKET IS NOTTO
BE REMOVED FROM

___YOUil CUSTODY___

PLEASE RETURN PROMPTLY-7

RECORDS UNIT • ROOM-674.



OF

ST. LKIIS OEDSASeB PLA*T

(for that portion oeeupdad by)
( the ttjQaajHfoanrla Kfg, Go. }

Prepared tqr

ffelacn Cisnllff

Jamnery 10, 1946.



St. Louie, ELasouri
January 10, 1946

The Reconstruction finance Corporation
407 north Eighth Street
St. Louis, Missouri

Oentleseni In Bet That pert of the St. Louis
Cfrdnancs 3>lant that was
OO'dXB^LOG* t30F ufilr JBC UKUKT^xvOOn^Lfl
Mannfactvrlng Company

Herewith is ay appraissl of the normal replaceaent cost of the

land, land isqpawwwafcs, btxUdSugcr and building structures of that part

of the St. Louis aednaaee flant, kooaan as The Amour Flaming Core Plant,

formerly operated by the MoQuay-Sorria Uurafaeturing Company.

The noraal replacefiant new coat is figured on the basis of the

cost of labor and materials as of Decesabar 1945* the plant was erected

daring 1941 and 1942. T he records show that a portion of the plant was

in August 1941 sad additional construction nrx* inatallation

coaipl0ted in Septoaber 194̂ * VJhile tthe parking area *ftff eosjpldted

in July 1943.
The plant was erected for tine production of war aaterials and

was erected during the tiae when sany other war plants were in process

of erection and the work was performed at a tiae when the prices of aater-

ial and labor were effected by preadun wages, priorities, orartiioe COB-

pensaticn, increased cost of aaterials dtse to scarcity of the aateriala

or accelerated deliveries.

The work was performed by the Froco Construetion Coopany,

which was a temporary consolidation, of the caeeeutlrs direction on the

part of a leading construction fina in St. Louis and a strong, experienced

1.



construction firm frees Kansas City, These were the Fruin-Colnon Construc-

tion Company of St. Louis and the Bassaan Construction Company of Kansas

City. Both companies ware recognised for their skill, integrity and

ability la all forma of conatmotioa.

The architectural and engineering services were by Kauran,

Russell, Crowell & Mullgardt of 3t. Louis and an associated firm, Qiffels-

Ballet of Detroit̂  Klchigan. The operator of the plant was the HeQuay-

Sorris Manufacturing Coapany, a Delaware Corporation, located in St. Louis*

who have a large plant of their am in this canmunity, producing automotive

piston rings.

The appraised plant was built to supplement the work of the

St. Louis Snail Arms Plant which is located Immediately north of the ap-

praised property, and upon which was located for this particular plant,

the railroad switching facilities, power plant and government fire fight*

ing facilities.

The Steall Arms Plant, as well as the Armour Piercing Core

Plant were operated on contiguous properties under the direction of the

Ordnance Department of the United States Aray, the address of the Armour

Piercing Gore Plant was 40H Sieosrs Lane, St. Louis, Missouri.

The engineers, architects and contractors were limited in

their use of materials by the regulations of the Ear Production Board*

The best building in this plant was the Main Building,

which is a one and two story building of bride, concrete and structural

steel construction* This building is known as #113 j it included the

core plant, screw machine roca, tool and die shop, inspection roca and

kindred facilities. Building #U3C is the warehouse building, it was
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a one atoary and aggsuM^iy* vsrehooad building with railroad traeka

and oataide of the building. Tha flnlahad product waa inspected, packed

packaged in this building* The building. Itself, was entirely of

ecus traction with structural steal eolnans, structural steal roof

beans and concrete foundation* The floor waa of concrete*

.j Boilding £H3~D waa a one story and oesaenine furaao* build-
ii

l&g* It isoloded a l&rgQ y^yftliftg fumaoa roan with stael

Tha building hud an IzitorloEr loading dock bat no direct

railroad facilities*

Building #H3-E was a labearatory building tbat had beeo r*ccn-

atructed froe an old fanrfldine that was en thia original ait«« Ojfira 'were

two guard hoasea, a steel storage shed and a liquid atoaraga afaad. All

of vhlch T^T^ ba described in detail hareln*

Share ware no qtnianMl eopatractiott problaasa in cccrnQotioc vlth

thia work, da plant vaa centrally located Kith adeqtiate railroad facil-

ities. Most of the ground trea virgin soil end the terrain la fairly roll-

ing. Tha plant aaa ready aeoeaa to city streets, severs, li^bta^ electric
power and 1ms transportation.

It is located in nh*t is kraovn as the Moorthvoat

area and there are aany plants in thia area, d&e to the accessibility to

the homes of workers vho -were employed herein* There were no ttmamal

strikes or labor disorders that seriously interfared with the progress
labor

of the construction woric. Ihero were the usual jvrladietional/diapQtea

bat nothing that aerloualy interfered with the early coegxteticai of ccxv-

atructlon traark.

Page 3.



It la assumed t

That the buildings rare all started in 1941 and eoBg&eted

about the sd&Q* of 1942*
la figuring the Replaeeaent Her Cost it would be based on

the work being perf anaed by Union Labor, aeabers of the ^aerlcan Federa-

tion of Labor and in accord with labor rate* and roles of the St* Louis

Building Trades Council* Ho orertiae p^jraeats are required*
&*t five 8 hour days constitute a week and no preaeLcaas

are to be paid for labor or aateriala.

That ear laad quantity prices F*0«B« job aite prevail*

That ^ob doets for general oontractore and Btdj^cottbraotors

are to be figured on a ceepetiro basis* No prieee are to be is excess

of the *ar Production Board ceiling and no penalty added for the scarcity

of labor or its inefflclenty, or substitution of Materials other than the

standard materials or those used on this job* The prices are based en

th* prevailing schedules as of Decenber, 1945*

AH Beajrureaeots are based on ftetr Bepertaesnt plans

ed an their Industrial Facilities Inventory*

laad and Land

Xhe land ocegirising the BoQuay-Sorris Plant or the Araour

Piercing Core Plant is Bade -up of two traets, naialy the plant area proper,

uhich is located on the Bast of SLemaara Lane, and the other is % p^yM^E

area which lies entirely vest of Siemens Lane.

tbe plant area proper is described as follow t

Beginning at a point in the Seat line of a private road

30 feet vide, which East line is the Best line of U.S. Surrey 3331, said

beginning point being 20 feet northerly along said East Bne from the
Page 4«



Berth line of a rigfat-of-way easeaarrt, said easement being described is

deed recorded in Book 2956, Page 13, in the records of the Seconder of

Deeds for the City of St. Loa±st Hlasaarij thence Sortfa 29 degrees 11

East along the West line of said U, S. SartieT 3331 to a point,
said point being at the Urbersecticas of said Treat HIM with the South

HTW of a sidewalk along the Horth side of KUard Atreme between Oood-

fellow Boolevsrd and Sieaaer's lane if said line ware projected east-
•aatrd|thence; eastwardly along the existing McOoAy-Horrie boundary fence

to a point ajrrcodLnatoly 10 feet from the center line of the Qoreriasent

oeaad spur track which served the St. touia Qrdamee Hantj theace along
i

^e boundary fanee iihicli ia parallel to and apprcadaateijr 10 feet distant

from the center line of said ap«r track and of a BHoleJr track vMoh ends

near the southeast corner of the Gore Plant Building, excepting, however,

the feme-inoloaed &* Meter 3ouse arsaj tbence eouUnraard along tits

bouLadazy f eooe to a point in the Northerly HtHft of a switch track ease-
sent, described in Deed Book 2956, Page 13, City of St. Xotda Recorder's

Qfficej thence along eaid northerly line to a point in said line 125 feet

easterly frea the west Htw of TT*S« Sonmy 3331 which is the Bast line of

Sieaer'e lansj a private road 30 feet widej thence Horth 29 degrees 11

mLmrfees East, a distance of 20 feetf thence Berth 60 degrees 52 admrtea

West 125 feet to the point of beginning.

The parking area is described as follows i

Lots 1 to 28, inclusive, Block 1, Dcugharty'a QoodfeHow Avenue

SvfcdiYision, in City Eteek 4347, of tho t̂y ^ ^^ Louis, lUsaouri, to-

gether with abutting aHeya aad^g^eta to be vacated* This area is

further described by xseets aad bottnds as follows i Beginning at the point

of intersection of the Hearth ><»y> of Sbrard Aremxe and the easterly line

Page 5.



of Gocdfellow Boulevard as widened} thence eaatvardly along the northerly

line of Jffltaard Avenue to the westerly line of a private road known as

Stemer's Lanej thence southwardly along the westerly line of said Sieoer'a

Lane 180 feet 4 inches to the HIM of a private alley along Block 1,

Dougherty's Goodfellov Avenue Subdivision} thence westvardly along the

line of said, alley to a point of intersection with the easterly line of

QoddfeHow Boulevard as iddenedf thence northwardly along the easterly

n™* of Qoodtfellcw Boulevard as widened to the northerly linn of EL*ard

Arenas, the point of beginning, all in the City of St. Louis, Missouri.

The acreage on the plot in that portion of the ground designat-

ed to be In the plant area proper is reported to be 11.465 acres -which ex-

cludes the portion of public highway which was formerly the property of

the City of St. Louis.

The acreage la the parking lot, which fronts on ELrord Ave-

nue is 2.302 acres. This parkLttg lot or plot of ground vest of Sieswr's

Lane, was acquired by the gcvernuBnt jn 1942 and in 1943* Before the

government condeamed it and acquired it, it •vas a regular street 3a the

City of St. Louis Kith about 23 small lots, most of rtdch had saall A,

5 and 6 room bungalows located thereon. These horaea had severs, na&er,

aidesalka, electric and gas facilities, as tcould be used on the overage

city street, nearly all of these homes trere occupied by omen. It was

necessary for the government to file a declaration of taking In most

instances and acquire this property that has since been used, as an

automobile parking lot for those employees who drovo their cars. The

parking lot iraa stirfaced 'with macadam., buopers and stall markers were

installed. Driveways, inside flood lights were provided and the entire

area was enclosed nithin a non-cliiaable fence. Guards and wstclmen



who were housed in a guard house Just within the parking lot, supervised

its use* At t&e present tine thia parking lot is not in use but it does

adjoin an Industrial plant on the South.
the property is sooted unrestricted* It does not have railroad

facilities but is accessible to bos service and all public utilities*

StaDar property is available at the priee of $37*50 per front
foot and this ia the value at which I will appraise this parking lot*

Hds would be for the entire frontage on KLward Avenue*

Z recognise the fact that when the government acquired these

lots they were individual lots, isgxrovad with ioiivianal houses, whieh

houses have been removed* these houses certainly added considerable

value to the prvpwly that is not there today* I also recognise the

f aot that the goverment spent between 18 and 19,000 dollars in staking

iaprovasente that would allow them to satisfactorily use this property

i as a parking let and enclose it with fences, build drives, install lights,
i

! etc* The replaoeneaot new cost in this aporsisal for the work tMsi
| ground use required is $15,000, but in jgy opinion it does not add aay-

i thing to the value of this lot today, over and above the value of 137*50

per front foot* Siie valuation in rsy opinion, establishes the value of
the parking lot of S51' °2/4a front foot at C37.5G.....£31,912.50. * * #

The ground ia the sain plant waa owned and used by industry prior to the

present occupancy* It had railroad facilities and was zoned for industrial

uses*

fhe buildings referred to in the Core Plant above are located

closely together and that portion of tbe land area not occupied by build-

ings ia used for parking lots, railroad facilities or landscape*

This plant, as it is at present laid out, is dependant upon
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facilities that originate in the ffoal.l Arms Ifimitions Plant.

Steam?

Steam is provided for the ZSaln Core Plant building by a 190 pound

high pressure line from the distribution system of the .'Small Arse Power

riant, end free there it is distribu&ed throughout the Jtoaour Piercing

Core Plant by a 40 pound pressxore line* If fr-hta property is to be sold,

must be oade Tor either a near source of heat and steam

poser or for the asetering of services for the new ovoera-

litter t

later i« now supplied by seens of & dletribntioa ejatae in the

Snail Anas Plant. If this pleat is sold, arrangements would either hove

to ba o&de for a awr source of atopply or have a w*ejr service through

the Snail Anas KLant.

ELeetricityt

Electricity ia supplied from the .̂ nll Anss Power Plant. This

csoaea into the laain building ia the Core Plant and from there it 10 ctia-

tributed to the other buildiiigs of tlss Axmour Piercing Core Plfizit*

Hatural Cost

3atural Gas is new ̂ applied from the distribution system of

the :̂ aa31 Anas Plant into the sain building of the Armour Piercing Core

Plant, from this point it is distributed to the other buildings* If

this plant is sold for private use, arrangements nill have to be made

for service from the Ssall Arms Plant or arrangements would have to be

znade for the use of artificial gas that irould cone from the ens company

aains in this vicinity.



Bailroad}

Hailroad connections are served to the Amour Piercing Cere

Plant from the railroad facilities in tbe SmaT! Anas Plant, and all

switching of oars in the appraised property is oav handled by aray

loccsotives. It is true that all the tracks on the appraised property*

as veil as in the St. Louis Ordnance Plant, connect up irith the axqpl*

facilities of the St* Louis Terminal Bailroad Association, and •*&&&»

rî ht of way touches the appraised property on the East* Eotreverj It

has not been govarsental policy to allow tbe engines of the St« Louis

Terminal Railroad Association to trarerse the rails of the St* Louie

Ordnance Plant or the Armour Piercing Plant., nor is it practical or

possible, at the present time, to sain ft direct connection free the

Armour Piercing Core Plant switches or rails directly to the facilities

ef the St. Louis Esrndaal Bailroad Association.

lour appraiser understands that consideration is being given

to a***Hng additional ground to that which has already been established

as belonging to the Core Plant, in order that proper tnrncrats sight be

aade frot the Tenainal Bailroad Association to the rails on the Com

plant.

The present telephone facilities are coned and mre install-

ed by the Anay. Telephones in the Core Plant are connected to the switch-

!! board of the .StaBll Anas Jtositions Plant. HOWOTCT, there are public tele-

facilities nearby so that direct connections could be aade

lines of the Southwestern Bell Telepbcoe Caapaay system.



Host of the facilities coadang from tho Snail Ann Plant, stash a*

Power riant of the Sknall Anas Rtaafc. Qxlla your appraiser has givea

to thfr repl&cewBnt nvf valoes of these ffttftVI'ittftii In

another porUm of this report, he f eela that a freak stataaent at
this paint KB to the Hadt«d f accUitie* of tha Gore Plant la aeceesary
for ajoyono coztaldor4fig purohasiRg tluartt facilities. Ht vill bare the

parobZoa of tte go«Braaaat giving a o2*ft? title to tfe« land uods? th«

f ccregotog dilotn»taace», or wtH be fbeed with psroriding thas

prtwto or pc&GLio

Tour appndUnKr has eorurt dared ouaeroua txwta of gpouod la

tb» SctrthorsBt Ijaduatrlal district «od baa approi««d property within

of 1/2 nilo of tJss AraeTir FiAreiag Con Flsnt*

to that of the apsaapaiaed ^foport^ is availabl* today and t&a aaartot

•sralae thereof i» $0«30 per square foot.
In thia oain plant area of Wie Core Plant, the Anay records

. _ ... *, __ __ 499,415 square feet ( 11J&5 acrw), and on the basis•now i&a£ ti/UETe are
of 300 per sq.ft. jit would have a total market value today of. .$149, 824.. 00

Tour appraiser tmderstands that apgproxiaately $50,GQO«00

was apeoit by the Aray on rtiat is ordizuurily considered land improve-

mattts vhich irtcludud, gradiaag, nhaplng the terrain, l.«0 preparing

it for its present uae»

§31,OCX3,OG of this money nas spent on the

plant site. In: deterttjn3.ng the foregoing values your appraioer

has given consideration to theae igprovqagotg in the values of the

ground that he has used, ads value of 30 cents per square foot,

Page 10.
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* *.*

Angr rwarA* dto aot ttoav tfce dfrnrtiamt along Ktxood Amuse
the nor «Dd*tiBg Hnea of QoodftOlow and Siwwre Ism. CStty Ball roeord*
flbov IfMff difftaocfr to bv £^1*03/4*'• Hf*.*^ dlBtaoc* 10 t&0 om ttayt !•

used In thla ajqsrrisal,

Sboold «BQT fatwr* sarv«F not ccsxOim tfed* £tgor», than tto* price of

€37*50 per fwot foot abonld b« icalntalftfd, togethw-«lth OXQT Teriaicn In

tMff total dlataaco*

Th« «sae cooditiostt appliw as to the property out of at«arBi Ins*
and Is herein. dnlffttcUd aa th» Mala FUat APWI.

records ahor tM0 acreage to b» 11*465 a<nr« itfileh 10 tho

of 499fj415 jMpuue* f^wt* ttioi^tjd t&lv total czvft t* juvnu

oenreet on ateqr fatore aarMgr fte p«l«e <tf 300 par sqaax* foot «toa3d
eppliad to any coa»«et«d total*

Page lla
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All v*J2ne* herein shorn for Reproduction Use* Cost imrtnfifg all
cfc oosta, ocntaraaton* few, architectm-el and mglnimrlpg fees, cast of

tructural steel, trfmtlng, piutBMng, electric lighting, etc., la each

The tonnels, railroads* fe&oea, Balks, etc., outside of the
buildings are considered toder the subject Leawfaold Inprovaaeata.

BUH2I83 #113 * CQHZ BUHHISQ

Xbis tKdlcdag eonsista eft
3. «• Sor<Br tBsflmLoe rooB
2 - T«ol and die shef*
3 * Inspection Roaa

4 - Basetteat
there are first, saeood and third floors* Share is a cafeteria* toilets
and locker facilities for colored and white aen> aad colored ana white

vGoea* Ihe tetfltH*^ has en outside t?1|^gvr?"n e£ 458* 9* by 309* 3*»

The floor areas are as fcllcvst

29g580 Sqjttre feet * Baaamcait
4^^634 Se^acre feet - 1st floor
17,31$ Sojeare feet - 2nd floor
5*978 Square feet * 3rd floor

Sqtutre feet - Gorared storage area.

A total of »*-206,815 Sqpaars feet
OM baseffignt story height is U * «hile on the first floor, the

story haigbth of the east part is 35 '* the middle 23 ' aad the vest pert 11

The second floor story height is 13 >3«, and the third floor

height is 12*. She total umber of cubic feet is 4,9&5,$34.

In the basement there is & reinforced concrete slab on the
Page 12.



groundj on the first floor $8$ of tee floor area consists of concrete

slab on the ground or en 4 mad fill especially prepared for thia purpose*

The second and third floors are reinforced concrete slabs Tttth concrete

The floors finish in the basement 10 of censntj on t&e first

floor over 2/3 of the area Is ecnrered with wood blocks, de balance ic
oesent and steel plate grating and asphalt tile*

Foundations are of reinforced concrete spread footing under the

coltasns with reinforced concrete spandrel wall* from coition to eo&tnu

The structural frsne for tfofrff building is of steel

traas, the arterlta: vail is of brlek tmfinlahed tn the inside* except that

the walls in the toilets, locker and cafeteria hare structural glased tile

tnlls*

The designed floor loads in the baaeneat are 1,000 pounds per

square foot, vhile the first floor is (foartgnsd for 2,000 pouada per sejoare
foot* The seoeaad floor is dimlgnfid for 150 pooods, and the third floor
for 6C pounds, and the roof for 40 pounds.

Brit heaters ntfib radiators operate on steam furnished by heat

froa the central heating unit fros the Safill Arm Plant.

2h« lights are all floureseent.

The roof daofc is precast comnrete slab on steel purlins,

the roof is & 20 year guaranteed tar and gravel roof with no insulation*

There is a It Ton Cleveland Tram Rail that travels overhead

along the center of the screw aachine roosu There is a 3 Ton hoist in the

machine repair department in the Southeast corner of the building and a

5 Ton crane over the loading dock in the Northeast corner of the building.

PagaB.



She Core bsildixtg was used for the production of Amour Piercing

Coras wbtah are Bade largely with sore* mar-Mnait and the aain pertioa of
this building waa devoted to hundreds of screw wantrtnrft which wears fed by

Beans of the overhead crane which brought large supplies of rods to each

The Hanoi Ssplacescnt Sew Yalos of this building is .........4l»8l5v<i000»0(>

«> CSAffi? B083S

thase baildiogB were r«±Bf arced concrete straetBr

as aft operating point for the guard* IB cbarg* of the p*e«isee * 5aer»
vare ttmstllae add inspection facilities typical of the *^MTi*1*f re-

quired bj the Aqrillary Police wrvioa in the varioaa aooitioa plaata*

QeaeraHy the buildiags were about 9* high, on concrete founda-

tions, concrete roof , brick iwlla about 3 ' high and aboro that glass all

arouad so that the gaard would have a clear view ia any direction* There

vaa a toilet, office and naltJug ««» ia the priaaiple gaard house at this

plant*

2a BoHdlag ĵ H3& there vere 1,665 square feet and contained

etibic feet*

It has a Replacement 9ev Cost of . . . . . . . . $ 12,000,00

Building #1133 •sas of design and eon&tructitti to that

of Building #113A, except that it lacked the adsdulfftratiVB facilities.

It contains US square feet and 1,694 cubic feet and had a Sansa

sent Hsv Cost o f * . . . . . . . . . . . . . . . . . . . . .$ 3>100*00

PAG2



BUILDING £U3C - KARSHOUSE

This is a frame building on structural steel columns and

trusses . The total floor area is 155 *?* by 155 •?" • Qa the first floor

there are 50,333? square feet, on the Mezzanine, 4,296' and on the third

floor a guard house with 59 square feet, making a total of 54*563 square

feet.

The story heights on the first floor are 27*4" and 11 '3R,

on the mezzanine the story height is 16 ', while in thenguard house it is

8'6n. The cubical content is 1,659,528 cubic feet. The building contains

a small cafeteria, locker facilities, toilets for colored and white men,

and colored and white women. The floor construction on the first floor

is reinforced concrete slab on the ground. There is railroad ballast and

rails on the switch track that comes into the building. The mezzanine

has tongue and groove flooring on wood joists. The first floor is of sm%il
and

amounts of cemeirt/bittminous topping, with 84$ of the area being covered

with wood blocks. The structural frame of this building is steel columns

and steel truss. The foundations are of reinforced concrete with spread

footings. The spandrel walls are of reinforced concrete while the exterior

of the building consists of wood studs with sheathing and siding on the

exterior and shiplaps on the inside. There is no insulation in the exterior

walls. There is structural tile in the walls of the toilet rooms and prest-

wood and plaster board in the locker rooms, entry, etc.

The designed floor loads for the first floor is, approxi-

mately 15% will take care of 1,000 pounds per square foot, the balance

2,000 pounds per square foot, the mezzanine 60 pounds and the guard house

| 60 pounds per square foot. The heating is through steam radiators and unit

15.



radiators «ith steam free the central pcwsr plant from the St. Louis

Ordnance Plant* Tha lights are all fluorescent. 33*e roof deck eonatrao-
yellow nine

tien ia of 2" toog&a aai groove/on steel pnrlina oovared «ith a 15

guaranteed tar and gravel roof. There ia no roof

structure «as prcnrided with erase rails and a conveyor that flart^ndo the

full length of the building.

She Soaraal Seplaoaaoot Haw Coat is . . . . . . . . $15̂ ,000.00

teilding la *"t«*i«M' in Af^gp td 3̂***- of tba

Baildiag. Thi* building IB 263*7* by H7'6». 2t haa « baa«Be&t that

eontaina 14,216 aqoare fact* The first floor oatxtaiQa 30,973 ft^atra f»et,
aad the aaoond floor eontaiaa 4,050 square f«at. This nakea « total of

<49,839 aqaare feet*

the story height in the baso&eat la 13 ̂  oa tha first floor

on the north alavation it is 10*5", the Edddle 27* and on the west 19*0*.

QB the aeeood floor it ia $*£"* fbs total crubical content ia 961,997

cubic feet, there ia a aoBlI cafeteria in this building. It has toilet
facilities t&ieh tnclntte tixoaera, sink, lavatoriea, stc., far -rfiite and

colored Ben and for vhite and colored -waaea, and it also haa loetoers for

Floor construction in the basement is reinforced concrete slab

on the ground* the first floor is reinforced concrete slab, hut"!/? of wkleh

is on sand fill brought in by the government, and half on spans of rein- \
i

forced concrete slabs from tha beam to •wall* j
ii

The second floor is entirely of wood .Jcdsta and wood floor,

floor finish in the baseaexxt ia cenent ufaile S8$ of the area on the

PASS 16.



first floor i» wood block end the balance of asphalt.

The mil eonatroctlon in the baaeaont la reinforced concrete

spandrel wall bearing on concrete footings*
The first atory eoaaieta of wood stads with 8hea$Mng on the

inside and drop siding on the exterior. So insulation la used in tMa

vail cousifuotlQn*
Sw floors are deirfenffd to carry 1,000 pounds in tba bwanent,

500 poanda oa the first floor and 5$ panda CD th« aeooad fl^or and 30

pounds on tfaa roof «
Heat ia tbrou^b «att heatars, pipe eodla and ordlaary radian

tors* Steam ia froa the central plant oa the Ordnance property*

Hoxraa&sai lighting fixtures throughout.

Hoof deck of eteel I beams and channel parlins vith 2" wood

alasatMngf •ahlle the roof ia a guaranteed 20 year tar and grovel roof with

no insulation*

There la a 1300 pound capacity elevator that operates Iron the

baeeaaat to the first floor in the East *m?** of the building* Tlwre are
xnsaerous eranea,9of -abica banre 2,000 pound capacity, 4 vhich feave 1,000

pound capacity* end 1)3 wbioli have 500 pound capacity*

Tho Honsal E^plwseBect Sew Coat of tMa

btxOjdlne 18 . . . . . . . . . . . . . . . . . . . . . . . . 4 175,000*00

BUILD3EHQ 013B » LftBOa&IQRI BUHPZKG

This ia a building that existed on the site nben the government

bou^it the property end has been made over to a laboratory boHding and thert*

?AOE 17.



ar« vary few indttoationa of ita original tiaa.

ffaa trending oontalna 4*578 aquatre feat on the ground floor

are** the aaaH area in tae baaewastr ocotftias 253 square feet*

The first floor etory bei#rt ia 14 »9* and the building

102,246 cubic feet. Tfaare are toilet* for -»feite nen end voaan «tith looter

The first floor la rotnf oread etcorete slab on a fill, ani

th* finish of this floor ia tha general araa, la of asphalt t&ou There

are oooerete fowadattoaa end valla td-tli briek above. Ada bzlek ia

painted on tbe laatda of tha first floor*

tha haa&tag ia ftirnlsfeed terou^h radiatora and taolt haatera

with etean £raa tha central planit*

roof <6«sk cawtawctloa ia radtaftgtoad oatiorsta slab and is
«dtb a 20 year smapenfeotad tar ood gr«r«l roof, with no iaautatlcau

The 9oeaaX Xe?l»5CB«afe 5er Coart o

?attil<1tttt la 3^* by 1SS*» aad ooiataiee 3,6^0

It Staa a. height of 10* attd oosfcainBt 36,100 caibtc foot*
i« osed a* a at*el a&ed «lth Mat of i2a» flocar t^lztg CD the earth j the

is of »ood twiaanai on eooorefei pl«ra» %» Rtrsctxrel fyaae ia wood

% ato&* fhore are incandescent H^rte. 15i9 reaf dock ia of

3<&fta art aft»athia2 «ttia a guaranteed 10 ?««r roofing«
the Vassal 3egxIao«aBE& 8w Coat of this building

. . . . . . . . . « , . . . . . . . . - . . . . . . . . . . £ 1,&#»«



«» KEQB3SP

Is II $* x 3£» «ad

Tb* eadHag ttt&tfzt. it SM «o4 to* * afeitpl ooa*«* of 1*215'. ft* n«r
is r«iarofftc«l coasr«t« sl̂ B «t the gf tnaad with, a c«Mct £tai*b* U»

•tractaaral firsaoe la of wood atada «ad reed tiding, U» roof <i««k l» of
wood r*ft«w and nhaathing corered wilth «^»»4o« aMt«l»8, idt2i A 10

Anr sort

I
of

the lofaartrial y*elIiU«s a«port p?»y«ned by tfe*

ncre ettnttod by y«s> flppraiw oa the freasKte,

oeto
»o
ptpo

g

' Bttftbi

32,000.0©

Uaes

100.005^00.00
7*100.00

PAQS

1̂ 100.00

$543,500.00



arcMteetural fees aad engineer's cost are included in tha aboTB !
i

figsrea.
Portal of Schedule II.............. .$2,437,000.00

New
A total Soraal Beptaeesant̂ Cast of tha iteas Hated above

aarket value of the ground as of Beeeober 1945* la . . .§2,616,736.50

appraiser is a civil engineer and general contractor sod has been

ia business in the St. Louis district for over thirty years. He la faadliar

vitb. building costs and hits used the seae Jebana of building materials, ea-

ployed the ssae sub-coatraetors that tiere useti in the erection of these

buildings • Se ia faaritllar with the eost of labor and oaterials and ooasdi-

tions that sight be ê qpeoted under the pareeeitt day building conditions. In

Baking this Normal Beplacment Hew appraisal he has atodkied the n%r Dcpert-

aient Facilities Inventory" on the Armour Piercing Core Plant and has in-

spected the premises and has discussed this setter nith those in a position

iho have kaosledgs of the plant. This appraisal is baaed on his observa-

tions of the structures aa they exist today, and he has visualized then when

built.

Thla is to certify that I, Jtelscn Cunliff, have examined the above

described property, and certify to values shown herein.



of tbo plant ww collated ia 19*2, Varioa* port* of tfci* |
I

wwo pat Into operation at diffwset tiaos. Tb* west parking lot «a» «o»» |i
plfftad in 1943, D*proe!*tien in tMa ewe r>4- not bo acagured by fttss* uA \i
it *ill bo iMto«to«rr to t^ply the result of cboorratiaB sad «tadtr «

Oora JOwt U * trick, rtfeftl oooor«t« «tructaa« that
oonael ooDdittoos vcritA him ft long; 13/*» It «a» iawd 24 tears a

6 &Q* ft wwfe for o«ve«*l y«of«» It dew not «ho» asich wsar be* b»»
of tixt§ baay^ dMKlgEt ma the baery ua* it was poft to la fe» »hort

of tim Aa2 fdtr the further racoon ttat its us« is IladUd by ita
dojwndmcy upco ti» particular piant jF»dlltlc« of t3» at. Louia

Plant, it aboKld b» cbfergcd with a wtl» of dep^edatlati SA tfa«
«nd tb» depreciated vala* of Bolldioc ^U3, la .....»§1^33 .500̂ )0.

Oa tbo gagrd hoaae, #H>* «oft B * th^ are olcgl* |»rpo»«
t&edr erigiaal doaisn wo of cenerot*, ateel oad th«gr a&ev ao

or oEBfioaiviai as** IB «j c^tniaa tfco **&» of d«|ix«oliKtlcii vao^S bo
Td» doptroolfttMd «•!»• of

Onard Kerns* ft!3A la . , . . .0 10t8OO.OO aad

QnftRt iiouTO ^U3B !»*.. , . 0 2,790*00

Cte BuOdtag JO13C T^rAoaw Satldteg, Tfeia builfflLns **»
cospleted in 1542 and has been xaied to ta&ft at»el eoro* as*2 bulk
that «aa laado into thozre w»»e. The tmZla «f the baHdJUag ar« I»

on a x 4, atsds* £barsi ia no iamiJ^tton <r opedLftl trcotesent to Imop oat
the rain or the eold. It ia traa that tho ab&$&jsp oa th« bcdldi^ will

need addltiooal palniiBg and the Jsal»t*nasie» eost of tfalar tedJUltae; -Bill fee

higher than on a sisdlor tadl&xig of brick. $&• type of



STANHAI5D FORM 118
DEC.EMUER I9b3
PRESCRIBED BY GENERAL
SERVICES ADMINISTRATION
REGULATION 2-IV-201 .00

.xPORT OF EXCESS
REAL PROPERTY

KC-173
Z. DATE OF REPORT

27 October 1961
GSA eDHTROl/NO. I.GSA

3. TO (Furnish adt/rrsa of GSA retf/ona/ offices)
General Services Administration
23O6 East Eaanister Koad
Kansas City 31, Missouri

4. FROM (Ntmt and mddr*** of holdinf agency)

Dist Bagr, 0. S. Armry Eagr District
Kansas Citx CK, 1600 Federal Office Bldg.
Kansas City 6, Kissouri

5. NAMF. AND ADDRESS OF REPRESENTATIVE TO BE CONTACTED

as 4

6. NAME AND ADDRESS OF CUSTODIAN

*s tttpresentative, SLOP
4300 Coodfellow Boulevard
St. Louis, Missouri

7. PROPERTY IDENTIFICATION

St.'Louis Ordnance Plant
St. Louis County 4 City, Mil url

8 PROPERTY ADDRESS (Gir« lull location)

St. Louis OrdnanceDistrict

SPACE DATA LAND

USE NUMBER OF
BUILDINGS

(1)

FLOOR AREA NUMBER OF
FLOORS

(3)

FLOOR LOAD
CAPACITY

(4)

CLEAR
HEADROOM

(5)

(From
SF llSb)

ACRE OR
SQUARE FEET

A. OFFICE 155,306 100* a1 - A. FEE 227.056
B. STORAGE B. LEASED

C. OTHER <S.« * F) 230 3,886,531 1 - 3 OO* 300* 7f - 20f C. OTHER .0021
D. TOTAL (From SF USa) 236 4.041.837 D. TOTAL 227.0581
E. GOVT INTEREST:

(I) OWNER

(2) TENANT

F. SPECIFY "OTHER" USE ENTERED IN C ABOVE
* These building* are classified as other because

they were built for a specific use.
11. COST TO GOVERNMENT \2. LEASEHOLDS) DATA ({/so .rate shear if necessary)

ITEM SCHEDULE COST A. TOTAL ANNUAL RENTAL

A. BUILDINGS. STRUCTURES UTILITIES.
AND MISCELLANEOUS FACILITIES A (Co/ d) $61,898,650

B. ANNUAL RENT PER SQ. FT. OR ACRC

C. DATE LEASE EXPIRES

B. LAND B (Co/. r> 1.144.775 D. NOTICE REQUIRED FOR RENEWAL

C. RELATED PERSONAL PROPERTY C (Co7. h) E. TERMINAL DATE OF RENEWAL RIGHTS

D. TOTAL (Sum of HA, 11 B. and 11C) $63,043,425 F. ANNUAL RENEWAL RENT PER SO. FT. O* -ACRE

E. ANNUAL PROTECTION AND MAINTENANCE COST (Govcrnononi-owned or
J"Md) $740,000

G. TERMINATION RIGHTS (in days)

LESSOR GOVERNMENT
13. DISPOSITION OF PROCEEDS

212629 Miscellaneous Receipts

14. TYPE OF CONSTRUCTION
Reinforced concrete, steel and brick con-
struction in a high state of repair.

15. HOLDING AGENCY USE

Satall An* Asnunitiov Factory
16. RANGE OF POSSIBLE USES

Specifically designed for sMll ai
aition factory; Industrial site or

:ial property.

17. NAMES AND ADDRESSES OF INTERESTED FEDERAL AGENCIES AHD OTHER INTERESTED PARTIES
Fifth D. S. Arsqr and St. Louis Ordaeaca District is Interested la parts of the property.
Bowever, such requests were not favorably considered at Assistant Secretary of Amy's
level.

is. REMARKS property has been screeeed against the known defense needs of the Departr
a*nt of Defense. The property was also submitted to Anad Services Cosnittees of
Congress on 1 September 1961. and the 30-day waiting period expired on 2 October 1961.

19. REPORT AUTHORIZED BY

NAME

CHARLES H. McDOMNBLL

Eeal Estate Division

SIGNATURE



r.
MMOHmon DIVISION

gSSM™, BUILDINGS, STRUCTURES, UTILITIES, AND
i^&*8WSr MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1
2

3
4
5

6
7
t

9
to
II

12
13
14

15

16

17

18
19
20
21

22
23
24
25

26
27

28

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

101

102ABC

1020
1021
102F

102H

102J

102*

103AB4

103D
1038
103P

103B

10U

103K

104ABC1

1041
104r
104C"

DESCRIPTION

(c)
Administration Bldg., Brick & Til*
1942
.30 Cal. Production. Brick & 111*
W42
Loading. Brick & TiU. 1942
PriMr Inaert. Brick & TiU. 1942
Araunition Storage-Powder Canning,•rftt* * TUti m*
••win felon Storaaa-Povder storage,
frlek * TiU, mi
Solvent & Ucqudr Storaaa. Brick.
1942
Solvrat & Lacquer Storaga, Brick,
1942
.30 Callbar Production. Brick &
Til*. 1942
Loading, Brick & Til a, 1942
PriMr Insert. Irlck & Til*. 1942
MMmition 8tora$«-r0wd«r Itoraaa
Brick & TiU. 1942
ftaaaimltli in Storage-Powder Canning
Brick & Tile, 1942
Storage-covered, Solvent & Lacquet
Brick. 1942
Storege-Covered. Solvent & Lacqucz
Brick. 1942
•SO Caliker Production, Brick &
Tile, 1942
Loading, Irick & Tile, 1942
PriMr Injart, Brick ft TiU, 1942
Aanualticm Storage-Povder Canning,
Beiaforeed Concrete & Tile. 1942

TOTAL

COST

L (d>

1,308,428
2.819.779

198.214
164,879

8.200

4,594

600

600

2,779.013
192,589
163.632

SjjttO

4,887
,

(600
. t

992

3,651,384
209,919
193^269

7,380
/S^*'* -'

OUTSIDE
DIMENSIONS

(e)

IR

764x141'
177*41*
161«41*

32x23*

22x16*

6x13'

6x13'

764x141*
177x41*
161x41*

22x16*

32x23'

13x6*

13x6'

1045x141'
221x41'
181x41'

32x23*

FLOOR
AREA

(Sq. I t )

(0*

1&JO3.
252.060
16.840

_13J»2_

739

355

78

78

254.638
16.842
13.964

355

759

78

78

314,794
18,558
16,040

759

NO.
OF

FLOORS

(E)*

4B

39
3

_J _

1

1

1
1

3B
3
3
1

1

1

1

3
3
3

1

1. HOLDING AGENCY

RC-173

NO. 2. „ 01
PAGE 2 OF 2 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (CSX uia
only)

3. ANNUAL RENTAL

CLEAR
HEAD.
ROOM
(h)*

8-10'

6-13*
9-12*
8=111

12'

12*

7'

71

7-12*
9-12*
9-12^

12'

12*

r
7*

7-Uf

9-12'
9-12 '

121

FLOOR
LOAD

RANGE

(0*

100*
300*
300*
300*

600*

20QQ|L_

3QQOJL_
3000*

500*
300*
300*

700*

3000*

3000*

3000*

900*
300*
300*

700*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

Pamit tad to rj, s.
Ordnance Dtftrtct

*Prefii fifarea with symbols to denote type of apace, aa follows; (a) for office; (b) for storage; (c) for other. i«—aoau-i v. i. <



AMIimiTIOM DIVISION

iS!HG±L BUILDINGS, STRUCTURES, UTILITIES, AND
^^^iffiSSSJ10" MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

wni niN^t
LINE
NO.

(a)
1
2
3

4

5
6
7
1

9
10

II

12
13
14

15
16

17

18

19

20
21
22

23

24
25

26
27
26

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

110

111
112
1UA

114C

1148

114
116A
116B

116C

116D

116F

1166

U6H

116J
lltt
116L

life
1161
U6P

DESCRIPTION

(c)
tool e> Cage Shop & Ixtciuloo!
Brick. 1942
Boiler BOUM. lainforead Coner«t««
& Brick. 1942
Lud Shop, Brick & TiU, 1942
Fowd«r MASMlitt. ni« Mod Filled.
1942
fmrter M«>«tifM. ftruetuxal tile.
Mad filled. 1942
fovder Megasioe, nie Sand Filled,
1942
Vehicle Oerege, Brick, 1942
Sera & Seta* e. Brick 4 Tile 1942
Friaer Foppinf Furnaee Bldg*
Keiaforeed Concrete & Brick, 1942
Ixplocive icrep Bomiat,Beiaforced
Concrete & Brick. 1942
Cheaicel Bullet Burning, Reinforced
Concrete 4 Brick, 1942
Incineretor, lelnforeed concrete^
Brick. Corr. eide. 1942
txploeivo ferep Btorete, Reinforced
Concrete. 1942
Bxplotive terep Btorete. Reinforced
Concrete. 1942
Office, MF V/roll roofing, 1942
Explosive lerap Storege,«ood,1952
IxploiiTe Icrep storage, icreened,
1*52
Bxploclt* Screp Storage, veod, 1952
Exploaive* Scrap Storage, wood, 1952
Solvent 4 Lacquer Storage, drop
•Idiot, 1953

TOT At

COST

(d)

2.150.354

J^W^3Q2
341,783
27,340

27.340

27.340
127.273
23.874

52.404

50.192

5,088

53,992

655

: 635
640
500

996
500
500
932

/^•><.-. :•'

OUTSIDE
DIMENSIONS

(0

IR

162x76'
201x81 •

60x40*

60x40'

60x40*
141x71*
23x23*

32x29'

57*11*
31x28'

45«42*

9x9*

9x9*
16x10*
12x2*

12x2*
12x2*
12x2'
34x8*

t^^$SSS^S$BS?fSS :̂1;
W>:O:W;H::>;::.;:;J \#'f??&$#?j

FLOOR
AREA

(Sq. f t . )

(0*

110,780

26,076
_IM13_

2,400

2.400

2.400
10.133

544

1,512

655

1,779

2,384

87

87
190
34

34
34
34

272

NO.
OF

FLOORS

<g)*

3B

4B
1

1

1

1

1. HOLDING AGENCY

KC- 173

NO. 2 t
PAGE 4 OF 2 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (CSX u.«
only)

3. ANNUAL RENTAL

CLEAR
HEAD.
ROOM

(h)*

6-32

7-37
14*
10*

10*

10*
1 1-14
1 8*

1

1
1

_JL_
1

1
1
1

1
1
1
1

a- is
«•
8*

L3-17
7'

7»
•
>

-
»
«
•

FLOOR
LOAD

RANGE

(0*

' 300*
1 3001

800*

1000*

1000*

1000*
250*
300*

' 300*
500*

500*

' 1000*

300*

300*
•
m

-
m

m

«

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

~1 ————————————————————————

1

Otttleaaed - Lease *4349
n n n

n M M

*Prefii figures with symbols to denote type of apace, as follows: (a) for office; (b) tor storage; (c) (or other. IS—09811-1 u. ». coyi



/-I
AMHUMITIgft DIVISION

!SSMc'±L BUILDINGS, STRUCTURES, UTILITIES, AND
RISES'™ MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1
2
3
4

5
6

7
8

i

10
11

12

13
14

15

16

17

18
19
20

21

22
23
24
25

26

27
28

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

124A

124B

124C

125A

1231

12SC

1250

126A
126B
126C
126D
1261
126F
1260
126H
127A
127B
127C
127D
1271
127F
127G
127H
129B

DESCRIPTION

(c)

Tranafer of limiting exploeivee,
W/P. w/roll roofina. 1942
Dndenround Storaxe. Ktlnforocd
Goner* t«( 1941
Transfer of Ignltlns •*plo«tv««,
W/F. roll roofloft. 1942
Incendiary Mix Storage, wood, roll
roofinf. 1942
XneandUry Mix atorag** wood, roll
roof ins t 1942
Incendiary Mix Storage, wood, roll
roofing, 1942
Incendiary Mix Storage, wood, roll
roofing, 1942
Fritter Storage, Prase-wood, 1942
FriBer Storage. FraM-vood 1942
Fritter Storage, Hood-franc 1942
Friaer Storage, ttood-fraae 1942
Fritter Storege. Hood-frame 1942
Fritter Storage. Mod- crane 1942
Fritter 1 to raft a. Wood-frette 1942
Fritter Storexo. Hood-fraBa 1942
Fritter Storage, Wbod-frama 1942
Friaer Storage, Wood -frame 1942
Fritter Storage, wood-frame 1942
Fritter Storage, Hood- f ran* 1942
Fritter Storage, Wood-frame 1942
Friaer Storage, Hood- frame, 1942
Friner Storage, Wood-fraaw, 1942
Fritter Storage, ttood-fraM, 1942
Infra Bed Fritter Dryer, Wood franc
Aebaefcoe Bhingle, 1953

TOTAL

COST

(d)

2.123

7,360

2.123

1.944

1.300

1,500

1,300
1.450
1.450
1.450
1,450
1.450
1.450
1.450
1.450
1,365
1,365
1.3*5
1,401
1,809
1,365
1.365
1,365

6,685

S:-: •:.:••"

OUTSIDE
DIMENSIONS

(0

12x10*

10x10'

10x10'

6x2*

6x2'

6x2*

6x2'
14x12'
14x12'
14x12'
14x12*
14x12*
14x12*
14x12*
14x12*
14x12*
14x12*
14x12'
14x12*
14x12*
14x12*
14x12*
14x12*
53x10*

FLOOR
AREA

(Sq. /(.)

(0*

120

250

100

30

30

30

30
168
168
168
168
168
168
168
168
168
168
168
168
163
168
168
168
930

NO.
OF

FLOORS

(g)*

1

1

1

1

1

1

1
1

1
1

1
1

1

1

1

1
1
1
1

1

1

1
1

....y.

1. HOLDING AGENCY

KC-173

NO. i f. ,.
PAGE 0 OF 21 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (OSX uia
only)

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM
(h)*

8'
S'

8'
3*

3*
3'

I1

8'
8'
8'
81

e»
8'
8*
8*
8*
8*
fl1

8*a1
8'
8'
81

TO*-

FLOOR
LOAD

RANGE

(0*

1000*

IQOO*

1000*

60*

60*

60*

60*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
1000*
100*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

»
[

"

*Prefix figures with symbols to denote type of apace, as follows: (a) for o f f i c e ; (b) for storage; (c) for other. 19—f.0841-1 u. I.



DIVISION

iSS^E^L BUILDINGS, STRUCTURES, UTILITIES, AND
%8ffi£ft$B3Sr MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

1
2

3
4
5

6

7

9
10
11

12

13
14

15
16
17

18
19

20

21

22

23
24

25

26

27

28

29

30
31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

131Ame
131D
131B
13U
131K
1MA

132D
1MC
112JL_
132K
132*
132P
132Q
133A

1338

133C

133D

134A-C
134H
134J
1341
1341,
135
136A
136B
136C

DESCRIPTION

(c)
Priawr Mix. Praawwood. 1942
griatr Prefix, Brick & TiU, 1942
•toraxa, Brick & Tile. 1942
Ptjmmr Mix, rraae-noodr 1942 ____
Priawr Prefix, Briek & Tile. 1942
•feme, Brick & Tile, 1942
*•><••»•• Ml*, rr«*»*.Mnod, 1942
ff«M» »r*^^i., trick A TIU, 19A2
•crap tick Ik>, Brick & TIU, 1962

ftiamt fra^lix, Brick & tiU, 1942
Btora*a, Krick & Tilat 1942
Primer Mix, Prane-wood» 1942
PriMr Pra-Mix. Brick & Tile, 1942
Storage. Briek & Tile. 1942
tfwi*v**«uiMi Printer 1*̂ * «tor«a«
••InfAra** Cont-Tmtm 10&1
^kMlcrgraund frlfPf* M*« H*or«««

Ubdermroood Prlawr Mix Storage.
M indorsed (X>ncrtt», 1941
Ubderxrotmd Priawr Mix Storage.
Bainforcad Concrete. 1941
Priaar Mf».r Brick & Tile, 1942
Refrigerator Obit, Brick* 1952
Coollne Tover, Hbo4r 1952
Bcrap Houaa, Wood, 1953
Scrap Rouae, Htxxl, 1933
Gee Mater & Guard Hae, Brick, 1942
Storete. Briek, 1941
Storana. Briek. 1941
Btoraae. Brick. 1941

TOTAL

COST

(d)

3,045
9.230
3.624
2,893
9,250
3.624
2,969
9.326
3,624
2.969
9,250
3,624
2.893
9.250
3.624

7,621

7,621

7.621

7.621
990%897
114.306
12.216

1,179
7,344
2,349
2.349
2.349

Vv^.-

OUTSIDE
DIMENSIONS

(<0
17x6*
30x20*
10x10*

30*20*

17x7*

10x10*
17x7*
30x20*
10«10'
17x7*
30x20?
10x10*

10x10*

lOxlO1"

10x10*

10x10*
18

59x29*
28x21*
12x2*
12x2*
18x13*
14x14*
14x14*
14x14*

FLOOR
AREA

(S<j. it.)
(0*

136.
600
100
136
600
100
136
600
100
136
600
100
136
600
100

279

279

279

279
44,085

1,725
614
33
33

239
200
200
200

NO.
OF

FLOORS
(g)*

1

1
JL.
1
1
1
1
1
l
1
1
1
1
1

1
1

1

1
2B
1
1

1
1
1
1

1. HOLDING AGENCY

KC-173

NO. 2. „.
PAGE 8 OF 2 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (OSA uto

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM

9*

10*
9*

10*
10*
9*

10*
10*

9*
10*
10*

9*
10*
10*

9*

9*

8*

8*
8-12.

„
.
»
9'
8*
8*
81

FLOOR
LOAD

RANGE
0)*

1000*
JL040JL
1000*
1000*
1000*
1000*
1000A

JDOJML
AOQ0JL
JLOODJL-
1000*
1000*

AQOOA
JDQDi.
1000*

300*

300*

500*

500*
1 150*
.
„
»

500*
500*
500*
500*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST
(j)

-1 ————————————————————————

Outlaaaed - Leaae 04930



,-1

DIVIflQR

STANDARD FORM 118n
DECEMBER 1953
PRESCRIBED BY GENERAL
SERVICES ADMINISTRATION
REGULATION 2-IV-201.00

OF 21 PAGES
OF THIS SCHEDULEBUILDINGS, STRUCTURES, UTILITIES, AND

MISCELLANEOUS FACILITIES GSA CONTROL NO. (GS/4 u<<
on/j)

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

HOLDING
AGENCY

BUILDING
NO.
(b)

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

OutU««*d Le«ac 93959Brick & TJU. 1942
lair inttrt

22x16'
89x36'Brlek. 1942

Brick. 1942

•ding. Brick & TiU. 1942
Til*. 1942

. TIU. 1942
•r ttor«a«, Til*. 1942

ivtnt & Ltcqunr ftorag*
4 Ucqu«r ttormt. Brick.

Proof HOUM. Miaforctd
t«. Hood fr<M vtth

' Target floma, (Sand Bunfcir)
rtck> •upar§tructur«> 1955

Ooncr«t«, 1955
lit* fMMtration, Itiof. Concrata

inforcd ConcrtU, 1933
50* T«rm«t HOTK«. teinforc^d

t~FrlMry Bubtitatlon, Etloforcad
concrete on cttal jolit*, 1942

TOTAL

*Prefiz figures with symbols to denote type of space, as follows: (a) for o f f i c e ; (b) for storage; (c) for other.



r.
AIMUNITION DIVISION

iSITG!±L BUILDINGS, STRUCTURES, UTILITIES, AND
R!ffio«S'ON MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1
2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

16

19

20

21

22

23

24

25

26

27

28

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

230T
307

209K

109A
109B

1UVC
-2OTH ——

DESCRIPTION

(c)
Gaa Matar fhaltar. Mood. 1932
pa»lly Houaiax. Shaatrock.
Aabaatoa Shin* la. 1948
Guard Bouaa & Plant tntranca.
Nbod-fraM Biding. 19A2
Guard Houaa. Gata 02 oa Goodf allow
Blvd*. Mod. 1957
Guard Bouaa, Gata 01A M. of Bid*.
101. Mood. 1937
Guard Rouaa, Gata 01, Baatrlctad
Araa #1, Wood
Guard Houaa. Gata 02, Eaatrictad
Araa #1, Hood
Guard Houaa, Gata 13, Rai trie tad
Araa #1, Hood
Guard Houaa, Gata 04, kaatrictad
Araa 01. Hood
Guard Bouaa, Gata 03* taatrictad
Araa 01. Wood
Guard Houaa, Gata 25A
Guard Houaa, Brick, 1942
Guard Houaa, Plant tatranca,

Guard HotUa, Brick, 1942
Guard ttouaa 4§ Plant kntranca,
Brick, 1942 ———— ——————————

TOTAL

COST

(d)

506

37.069

3.066

500

325

952

566

500

1,614

932

-r#-
—— 9,233
—— 1,077

8,754

•-'.rV.-,'

OUTSIDE
DIMENSIONS

(<0
10x7'

75x23'

12x9*

6x6*

7x6'

8x8*

6x6'

6x6'

8x8'

8x8*
6x4*.

— 11*11*

— Hull*
DXO

14x14*

FLOOR
AREA

(Sq. It.}

(0*

70

4.016

112

36

45

64

36

36

64

64
26

—— Itt-

—— ttt-
42

200

NO.
OF

FLOORS

(g)*

1

2B

1

1

1

1

1

1

1

1
1
1

1—

1

1. HOLDING AGENCY
1

KG* 173

NO. 2. •> 01
PAGE 12 OF 1 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (GSA uio
onl»

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM

00*

FLOOR
LOAD

RANGE

(0*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

G)

-1 —————————————————————————

^Prefix figures with symbols to denote typo of apace, as follows: (a) for office; (b) for storage; (c) for other.



... AMtmnrtoN DTVIAION

"Tl BUILDINGS, STRUCTURES, UTILITIES, AND
SSf.SSIEK'0" MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1
2
3
4
5

6
7
8

»
10
I I
12
13

14

15

16

17

18
19

20

21
22

23

24
25

26
27

28

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

120*

1311

1311
I3ir
131 R
131 H,
131M

13111

132B

1321

132F

T32H —

132L

132M

1320

1321

DESCRIPTION

(c)
ErotaetlYa CoBatruetion-Barrlcada,
{iMieVAtA, 1042

Frot«e*i,v« c«Mt™etio«-»«rrleada(Concrata. 1942
Prot«etiv« Cons tructlon^Barr load*,
ConeratA, 1442
Frotcetiva Con«truction>B«rricad*
Cnfu-f^f*, 1042
Protaetiva OoB«truotlon-B«rric*d«i
ConertU, 1942
rrot«etlv« Conctruetion^Barrlcadt,
Coacrtt*, 1942
ProtMtiT* COM true tlon-Barrlcad*,
Concr«t«, 1942
Protect!** COM true t Ion- B«rr load* ,
Coaent*. 1942
ProtMtlv* Ctm»tmetlon-B«rrlc«d«
Concrct*. 1942
Prot«etlv« CoMtructlon»Mrricad«
Coiwnt*. 1942
Protaetivc CoMtructlon»Barricad«
Concr«t«. 1942
ProtMtiv* coMtruotion*Mrricad«
Cooer«t«. 1942
Protactiva ConatmotlontBarricada
Conerata. 1942
ProtaetlTa Conatructlon*Barrlcada
Comtrata. 1942
Protaotiva COM true t ion- Barricade
Concrat*. 1942
Protactiva.Conatruction-»«rrlc«da
Concrata, 1942

TOTAL

COST

(d)

8.393

17.832

2,409

2,409

17,832

2.409

a,409

2,409

17.632

2,409

2,409

17,832«
2,409

2,409

17.832

2,409
/^.- -

OUTSIDE
DIMENSIONS

(«)

413 LP

160 LP

20 LF

20 L»

160 LP

20 LF

20 LP

20 LP

148 LP

20 LP

20 LP

146 LP

20 LP

20 LP

148 LP

20 LP

FLOOR
AREA

(Sq. //.)

(0*

NO.
OF

FLOORS

(g)*

1. HOLDING AGENCY

KC-173

NO. Z. t A o 1
PAGE 140F *• I PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (OSA u«
only)

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM
(h)*

FLOOR
LOAD

RANGE

(0*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

G)

»

'Prefix figures with symbols to denote type of apace, as follows: (a) for office; (b) tor storage; (c) for other. 10—0»§ll 1 u. I. «0»



COM DIY1S10W

BUILDINGS, STRUCTURES, UTILITIES, AND
^u'̂ IS -̂ MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
,

2

3

4

5

6

7

8

t

10

11

U

13

H

15

16

17

IB

19

20

21

22

23

24

25

26

27

2B

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

in
1114
113B
113C

1130

UM
u5o^
uai
U3J

113K
U3L

DESCRIPTION

(c)

C(M DI7IBIOH
Oor« Bttlldint, Brick. 1942
Guard B0VM, Brick, 1942
Guard Bout*. Brick. 19A1
iMpaoticn & »aekin t̂ Mood •idinn
cftYirtil ir*M» #« î»^?» fttixg^ H94iH
Purnae* Bttildinc. vood aiding,
MbMtOl ChillfflM, 1M2
Uberatory Buildinf . lriokf 1942
VoUtiU Storac* Bldft. Wbod. 1942
WalAfeiU ltor«(« lldg. CciuirAta
•loekt 1934
tap BottM. 6«lv«iiiB«d lh««t Mttal
1956
Guard Bouaa. portabla. vood. 1953
Guard Bouaa, portabla. wood. 1953
T^k, |Mo|iM î iraga, Obdargrouix
1,000 Gal. GapMtty

*

TOTAL
- -

COST

(d)

2.741,341
16,512
4.861

247,196

282.360
29.136
1.500

4.722

20.090
1.134

664
t

1.500

4

V*-'.' •

OUTSIDE
DIMENSIONS

(0

458x309*
17x24*
11x10*

321x153*

263x117*
99x42*
12x11*

20x30*

18x16'
8x8*
8x8*

FLOOR
AREA

(5<j /(.)

(0*

J73.725
418
119

5C»9«

47.742
4.341

141

600

305
64
64

NO.
OF

FLOORS

(B)*

3B
1
1

1

_2J_

1

1

1
1
1

1. HOLDING AGENCY

MS- 173

NO. 2. . » „ ,
PAGElO OF ^J- PAGES

OF THIS SCHEDULE
GSA CONTROL NO. IGSA uia
on//)

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM

(h)*

8-34'
9»
91

26-71

§-18'
11-1̂

71

FLOOR
LOAD

RANGE

(0*

soo*
SOD*
5001

IQOQf

. 500*
' 500*

300*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

flufclaaaad * Leaaa *463?
t n M n

Otttlaatad - Lease #4025

*Prefiz figures with symbols to denote type of apace, as follows: (a) (or office; (b) for storage; (c) for other. l»—00141-1 u. I. I



, „ . _ , . . AMMUNITION f. r.OKK nTVTCTnwc

SSH™ BUILDINGS, STRUCTURES, UTILITIES, AND
^^!Wr» MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
I
2

3

4

5

6

7

1

9

to
11

12

13

14

15

16

17

18

19

20

21

Z2

23

24

25

26

27

28

29

30

31

32

HOLDING
AGENCY

BUILDING
NO.
(b)

307A
1000
1003
1010
101S
1018

DESCRIPTION

(c)
TUNNELS - 12,081 LF
HAS nTSTRTTUrTTDN T.TNF.S - 21,620 LF

COMPRESSED AIR LINES-14,779- LF ———
RUBBISH RJ.N

The folLouring t<Bp«vnMfMH)fft •**)*•* c<
vhll« the proocrty via permitted i
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2.52,478

73,987
1,212

'.'?*'\--
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/ ' /
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DEPARTMENT OF THE ARMY
OFFICC OP THC CHIEF OF ENGINEERS

WASHINGTON. D.C. 20114

LTTO
ATTENTION DPI

DAliN-RE:i-C 18 December 1978

SUBJECT: Installation Restoration, Goodfellow U. S. Army Reserve Center
(Portion of Former St. Louis Ordnance Plant), Missouri

Commander
U. S. Amy Materiel Development
and Readiness Command

ATTN: DRCDMR
5001 EiBcnhower Avenue
Alexandria, Virginia 22333

1. A 27.88 acre parcel of property which was part of the former St. Louis
Ordnance Plant has been determined excess to the needs of the Army. The
Department of Labor (DOL) is interested in acquiring the property for the
establishment of a Job Corps Training Center. DOL has requested authoriza-
tion to immediately initiate modification of certain of the buildings.

2. Approximately 13.20 acres of the ares was last used as a Reserve '-•$<
Training Center with a 14.68 acre portion being leased to Hanley Industries,̂
Inc., for the manufacturing of detonators and other explosive devices.
Since DOL will use the property on an unrestricted use basis, certificate
that it is free from hazardous materials and/or contamination is required.!
Certification falls within the purview of the Installation Restoration
Program.

3. Request expeditious actions be taken to determine the status of the
property with respect to contamination and that a schedule for the deter-"
mination be provided this office.

•

4. Because of DOL need for earliest possible use of the 13.20 acre
area, a separate certification should be provided thereon, and, certifica-
tion relative to the remaining 14.68 acre area should be provided at an
early date,thereafter.

TV



001123
S* 10 Jan 78

DRCIS-EP (18 Dec 78) 1st Ind
SUBJECT: Installation Restoration, Goodfellow U. S. Army Reserve Center

(Portion of Former St. Louis Ordnance Plant), Missouri

HQ, US Army Materiel Development & Readiness Conroand, Alex, VA 22333 26 Dec 1978

TO: Project Manager for Chemical Demilitarization and Installation Restoration,
ATTN: DRCPM-DRR, Aberdeen Proving Ground, MD 21010

1. Reference telephone conversation between Mr. Andy Anderson, OPMCDIR, and
Mr. Robert Marshall, DRCIS-EP, 26 December 1978.

2. Forwarded for appropriate action and Information for a reply 1n accordance
with paragraph 3 of basic correspondence. Request response not later than
10 January 1979.

FOR THE COMMANDER:

ALFRED F. LAWRENCE, JR.
Colonel, GS
Chief, Engineer Division
Directorate for Installations
and Services

/
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Goodfellow US Army Reserve Center Survey
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not be constructed as an official Department of
the Army position, policy, or decision, unless
so designated by other documents. :
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/munition « cou DIVISIONS

IFSE^^ BUILDINGS, STRUCTURES, UTILITIES, AND
ESSffitfWESSr MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY
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1
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SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY
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Brick. 1H2 8.163 11«11* JL21 JUQf 1400Q

211 -"
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Poiidar Ma«aainat atr'l Tila-Band

10!

Povdar Maftacina. Prima-wood.
22 222B Offica. Brick & Tila. 1942 . Uaaa *4625
23 236A Storaga Houaa. Brick. 1942

20xl4r

20x14*
24
25

236B Storaga Bouaa, Brick
Storaga Bouaa, Brick,m 2,288

23lC~ 2i288
20x14*
31x16*

26 236B Storaga Houaa, Brick, 1942
Storaga, Brick, 1942

2,288
'6774T

292
"52T

1
T

8'
"9̂27

28

29

2J7T
238 Motor Truck Bcala & Seala Houaa,

Brick. 1942 7,603 llxll T30 rr
241 Watar Bopatar Puay Sta.Kaintbrcad

eoncrata, 1953 9,949 24x13* 370
420x70* 1M.10032 74T l^rapouaa, Brick Wconcrata block" TO^8? nit • DBA Support Ctr.

back. 1954
TOTAL

'Prefiz figures with symbols to denote type of apace, as follows: (a) for office; (b) for storage; (c) for other. It—09911-1 U. •. I



DIVISION

BUILDINGS, STRUCTURES, UTILITIES, AND
MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

I. HOLDING AGENCY NO.

KC-173

a 01PAGE » OF 2 1 PAGES
OF THIS SCHEDULE

GSA CONTROL NO. (CSA u«
on/jr)

3. ANNUAL RENTAL

LINE
NO.

(a)

HOLDING
AGENCY

BUILDING
NO.
(b)

DESCRIPTION

(c)

COST

(d)

OUTSIDE
DIMENSIONS

(e)

FLOOR
AREA

(Sq. It.)

(0*

NO.
OF

FLOORS

(g)*

CLEAR
HEAD-
ROOM
(h)*

FLOOR
LOAD

RANGE

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

_2*34SL 14x14*
gtoraga, Briek,_19Al. _14xl4J

20C 1
20C

.flL 300*
-81 -500*

136P gtoraga, Brick, 1941 2,369 -2JQC -SOQt
i A -A+13& -32x161 J22 500*-—

137B- tolyatit A Laeqtiar fltoraga. Brick,
1942. UOA. AfixLl .212 JQ0*

13S- -PjQXl
1AL

_aj02A _43J 10! -100*.

9

10
cadaa aroiuui

Propana Tanka, Concrata, 1952 ?99,«ftl
141A Vaporixar Building, Concrata Block

20

Jk2*B4Z 21x13* -292

1W6 JJLMQ .42x32*. -U3M
2QL B. 1. Car leala A Bldf.t Brick.

1949 33374 36x13 J17J 10M
23 203ABC .30 Cal. Production. Brick & Tile. r24 1942 3.326.734 764x181

237x41*
323.368 2B 8-12 500* Outlaaaad * La««« *4000

25 203P Loading Brick a, TiU. 1942 24! r. 891 _22A3J6_2R 10-14
26
27
28

203F
Primr inaart. Brick t TIU. 1942
Poodar CanaiM. TiU. 1942

209.463
9.43C

132*41̂
32x23*

19.64C 2B

Poirfar Itora^a. TiU, 1942 JU1& ^ro j«j& -ii
29 203J Itorata. Brick, 1942 6x13
30

31

Storaja, Brick, 194T 6̂ 13
2Q4ABCI .50 C«l. Production. Brick 4 TiU,4.682.626 1045x161* 518,26( 3B I-1A OutlMSed - L»«ae #3823

1912_
TOTAL

*Prefii figures with symbols to denote type of apace, as follows: (a) for office; (b) for storage; (c) for other. ......T P.I«I.. omct



DIVISION

Sllfd BUILDINGS, STRUCTURES, UTILITIES, AND
Sffi«iSS'°N MISCELLANEOUS FACILITIES

SCHEDULE A— SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(")
1
Z
3
4
5

6
7

a
9

10
11
12
13
U

15

IE

17

18
19
20

2!

22

23
24
29

26

27
28

29

30

31
32

HOLDING
AGENCY

BUILDING
NO.
(b)

12M
1281
uer
1280

128*
1ML
128M

12BM

1280

12Bt

128Q

1281

129A

129B

129C

12fD

130

DESCRIPTION

(c)
iBfr* Md rriatr Drwr. Wood rr«M
Asteetoa IhlittU. 1933
•terw*. trick & TtU. 1942
AtM. NUtlflqti Hit* * UU»
1942
A.P.I. feUtUii*. Itlck & Til*.
19S3

A*bMt*« «h*nfl-t IMS
Infya tod Frlaar ftry«rf Maod FT«M
A«bMto« 8hAff8^«» lf>3
IxrlVffiTt tttUblnfft Brick & T1U,ma
•vptAaitp itaighi^, Brick * TA^.
IM2
Ixplotlvt ttelthttna, Irtck 4 T1U.
1M2
Xacpttetion Offiea* loll roofing,
1937
Infra ltd triwir Prrtr* Aabcttos
•Ulna. 1942
Infr* tod Friaar Dry*r. Aib«ato«
•idia t̂ 1942
txplosiv* icorag** «oo4>frMM«
¥/roll roofinf, 1942
Ixploiiv* |tor«g*f noed-fraw,
w/roll roofiBf f 1942
g«plotiir> 8torm<t i»ed-rr«M.
w/roll roofing. 1942
Kxploiite Itoraftt* vood*fr«Mi*
v/roll rooflM. 1942Tt»lUt. trick i Til*, L94Z

TOTAL

COST

(d)

6,273
8.973

8,973

23,361

6 f777

6»273

8,973

8.973

8.973

2.300

16.201

3.830

2,000

2tOOO

2,000

.*,ooo
24.333
'* ^-

.>• <* •? . -*.-.*

OUTSIDE
DIMENSIONS

(0

33x10*
20x20*

20x20*

20x20*

33x10*

33x10*

20x20*

20x20*

20x20*

16x10*

33x10*

33x10*

lOxlOV

10x10*

10x10*

10x10'
21x21*

FLOOR
AREA

(Sq. f t . )

(0*

930
800

800
800

930

930

800

800

800

160

930

930

100

100

100

100
396

NO.
OF

FLOORS

(g)*

2B
2f

2B

28

_**__

2B

.1B_

2B

2B

1

2B

2B

1

1

1

1
2B

1. HOLDING AGENCY

tt-173

NO. Z. « „.
IV 3t f OF 21 PAGES

OF IHtS SCHEDULE
GSA CONTROL NO. (CSX use
onljr)

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM
(h)*

10*10*
10*
10*
10 •
10'

10*
10*

10'

-

<«

»

6*

6*

6*

.*:lo*

FLOOR
LOAD

RANGE

(0*

100*
100*

lOQf
100*

too*
100*
100*
100*

100*

•

*

•

m

•

•

so*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

(j)

»

*Prefix figures with symbols to denote type of apace, as follows: (a) for office; (b) tor storage; (c) for other. 10—oosil-l u. i. ce»i



AMMmtlTlON DIVISION

iSS"G±, BUILDINGS, STRUCTURES, UTILITIES, AND
SERVICES ADMINISTRATION •> i rtnrl 1 • lirnil r> r « O M I T i r r >REGULATION MWOI.OO MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1

2
3
4

5
6

7

a
»

10
I I
12

13

14

15
16

17

18
19

20

21

22
23
24
25

26

27
28
29

30

31
32

HOLDING
AGENCY

BUILDING
NO
(b)

116*
lir
118A

USB

118C
119A
1191

me
WP
1191

119F

120
122A

122B

123

123A
1231
123C
1231

DESCRIPTION

(c)
Gerbajie Dock. sheet MUl. 1957
Pr**»f H««*", t,«infar«?««l Qnt)fr»++,
Brick & T1U, 1942
Tracer ft Incendiary Preparation
Mix, nrlrk ft Tila, 1942
Tracer ft Incendiary Preparation
Mix, Briak ft tile, 1942
Motl Scrap Storagf. Rtinforctd
CWwrata 12H thick, 1942
Machine flhop. Brick ft Tile, 1942
Tracer ft Igniter Storage. Brick ft
Tile, 1942
Traear & Ignltor Storajie^ Brlck^ &
Tile, 1942
Chemical Warahome. Brick & Tile,
1942
Tracer 4- Igniter Storage. Brick
ft Tile, 1942
Tracer ft Xinitor Storage. Brick
ft Tile. 1942
Laboratory, Brick & Tile, 1942
Service Bite. - Cafeteria. Brickft Tile, mi
Ordnance Inapectlon ft Service Bldg
Brick ft Tile, 1942
Tracer Charge Bullet Manufacturing
Brick ft Tile. 1942
Coapreator BUg., Brick, 1952
Cooling Tower. Wood. 1952
Scrap Hftuae. Wood. 1952
Inspection ft Storage, Brick aiding
1956

TOTAL

COST

(d)

996

1.271. 216

295,331

295,489

1.910
87,303

4.250

4.250

J6.932

4.250

4.250
90.984

-HSj93*
159^503

486^178
126,146
17,825
1.778

45.726
x" ??<£> s--'- s

OUTSIDE
DIMENSIONS

(0
18x10*

1R

1R

1R

13x10'
100x40'

20x20'

20x20*

i0^4Qi1

20x20'

20x20*
9U39*

L74«47*

162x62*

""loasgo^
63x29*
45x27*
31x2*

82x32*

FLOOR
AREA

(Sq. ft.)

(0*
leo

71.331

13f620

13,620

146
4,000

400

400

4.000

400

400
3,662

iliW6

13.872

29,980
1,827
1.238

92

2,633

NO.
OF

FLOORS

(6)*

1

I

2B

2B

1
1

1

1

1

1

1
1

2

2

2
1
1
1

1

1. HOLDING AGENCY

KC-173

NO. 2. • o i
PAGE 3 OF 2 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (OS/* u..
on<T)

3. ANNUAL RENTAL

CLEAR
HEAD.
ROOM

00*
*

9-11

7*12
7-12
„

8-9*

81

8*

8-9'

e*
8*

10*
9*

13'

17*
«»

•

«•

•

FLOOR
LOAD

RANGE

0)*

.

1000*

300*

300*

•>

90M

lOOOf

1000*

300#

1000*

1000*
100*

100*
500*

150*
•
-
-

•

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

*

Outleaeed - Laace #4770

fetleaaed - Lease *A9iv

•::?!':'-v-^r-::i$:-$^&: :•;.;; • >;->i::::'::-:Wv. '.:'..::•;.•:.:•:;•: ••;>::: ;•',•: : >:•:-.*:•: v;:>it>:.;-:i :-. .VM-WWK-T-M:-.^:-;::^:: .•: ••> :- .• • ; • : :••-:•: :-.-:•: : :•• • v .•-•: '•:'" ••••-•- •• '•-•-•• -: ••

*Prefii figures with symbols to denote type of space, as follows: (a) for office; (b) for storage; (c) for other.



DIVISION

flSUIl BUILDINGS, STRUCTURES, UTILITIES, AND
SESSSBSS"" MISCELLANEOUS FACILITIES

SCHEDULE A — SUPPLEMENT TO REPORT OF EXCESS REAL PROPERTY

LINE
NO.

(a)
1
2
3
4
5

6

7
6

e
10

i i
12

13
14

15
16
17

18
19
20

21
22
23
24
25

26

27

28
29

30

31
32

HOLDING
AGENCY

BUILDING
NO.
(b)

104J

10W
10U
LOW

104M
lOJABtib

105k
103*
103C
m» —
lost
103M

105R

107

10BA

108B

108C

10BD

DESCRIPTION

(c)

AnMtaitiott Storaga-fowdar Storaga
Tila, 19*2
vanlcla Maintanaaea, Brick, 1942
Acid Itoraga, Brick, 1942
•tor«g«-0ov«r«d, Solvent ft Laequar
Brick, 1M2
•tor«g«-0ovtr«d-8olv«at & Lacquar,
Irlck, 1942
•M caiilMir ^NMiuatiOA, Mriek ft
Tlla, 1942
Jboadlag, Btiek ft Tlla, Iwz
PriMr laaart, Brick ft TIU. 1942
^Munition ttoraga-Fovdar Canning,
lainforca* Cone* & Tlla. 1942
Mamtuttott icoraga-rovdar itoraga,
nia, 1942
varanouaa, Briek, 19*2
tolTant ft Uequar Storaga, Brick.
1942
golvaat ft Locquar ft storaga. Brick
1942
raraotnal Bulldinf ft Guard Haad-
qoartara. Brick ft Rainforcad Con-araca. 1942 —— = —————————
•outh rrlaary lubatation. Brick,TW2 ——————— ———— « ———— t—
Btorth Prlaary Subctation. Brick.-on ——— ~ — — —— * ——— *—
DUtrlbUtlM Bubttation, Brick,
1942 ,
Diitrlbufcion lubatation, Brick,
1942

TOTAL

COST

(d)

4,135
53,992
23,174

600

600

3.872. 4U
233,081
178.677

7.840

4,135
219,176

600
t

600

432,737
4

384,120

245,892

90,790

81, 988
J'-f'-'-f.- • _:''/
' S

OUTSIDE
DIMENSIONS

<e)

22x16*
60x36*
30x28'

13x6*

13x6*

1045x141'
221x41*
181x41'

32x23*

22x16*
470x80*

6x13*

6xl3»

261x50*

120x28'

94x28*

37x28*

57x28*

FLOOR
AREA

(Sq. /*.)

(0*

335
2,167
1.886

78

78

326.843
18.558
16.040

__75i

355
37,641

78

78

29,723

3,374

2,644

1,604

1,604

NO.
OF

FLOORS

(g)*

1
2
2B

1

1

3B
2
2

1

1
1

1

1

3B

1

1

1

1

1. HOLDING AGENCY

*

1C- 173

NO. 2. ,
PAGE 3 OF 2 1 PAGES

OF THIS SCHEDULE
GSA CONTROL NO. (GSX u..
only)

3. ANNUAL RENTAL

CLEAR
HEAD-
ROOM

(h)*

12
7-13
8-15

7

7

7-WLO-U
10-W

12

12
7-13

7*
7»

91

.1-20

20'

"IZf

12'

FLOOR
LOAD

RANGE

(0*

' 3000*
1 1000*
1 350*

L3Q0M
3000*

1000*
300*
300*

1 600*

3000*
' 1000*

3000*
3000*

100*

500*

230*
300*

400*

RESTRICTIONS ON USE
OR TRANSFER OF

GOVERNMENT INTEREST

0)

t

*Pre/U figures with symbols to denote type of space, as follows: (a) for office; (b) (or storage; (c) for other. 10—09811-1 U. I. 00*



ST. LOUIS ORDNANCE PLANT

Bid*. ».

101

107

116J

138

222B

307

Buildings Con«id«red «> Office

Square F««t

106,813

29,723

190

433

U.131

4,016

6 Buildings Total - 155,306



ST. LOUIS ORENANCE PLANT ARCHIVES SEARCH
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TO* LOCATIOH AHD EXTENT OF CONTAMINATION
ST. LOUIS OKBMAJCE FLAKT

The following teletype froa Ordnance Aaaonitioa Gaaaaad ia quoted ia
ita entirety indicating the eoataaiaatioa of the plant aad the dacontamina-
tion which ia aacaassryt

Unclas AKFF-07 for OTOV-AP Mr Eusaall ttDftf Mr TT Tylar froa
Signed Lt Coloaal Lathaa Kef OCO Itr 1* Jan 42 aad Mr T T Tyler's
:, following la subaittad for daooataalaatioa of 8t. Louia Ordaaaca

Plant2 A. All bvildiaga aad equipment have baan dacoataainatad to 31 con-
dition, I. E., all risible exploelvas aad powdar removed, flushed with ataaa
and/or hot water, aad surfacaa bruahad aad or wt vacuumed, guapa aad draina
claaaad and flushed. Filters boraad. laaidaal explosives or powdar aight
be found under and around aachine baaaa.

B. Further dacontaaiaatioa would conalat of apot fluahing floors where
aarhinaa ware eat aad later removed ia following build ings t

(1) 102E, 103E, 104F. 105-F-Frl»ar inaart bvildiaga. ̂ Taat for pr«««nea of
prlaer «ix. Flush firat floor,' aop up aftar aarhinaa raawad. Ho auap«.

(2) 1020, 103D, 104K. 105K- Loading buildinga. Taat for praaaaca of pro-
pal lant. Fluah firat floor, aop aftar •achiaaa raaovad. Mo auaps.

(3) 102F, H; 103F, H; 104G, J; 105G. J; - Powdar canning buildinga and
powdar storage aagacines. Test for propellent. Flush aad aop. No stops.

(4) 123 - Tracer aad Incaadiary Charge Buildlag. Taat for praaaaca of
aatariala. Flush aad drain aftar machines raaovad. Three snaps aervice
air handling unite.

^ (5) 124A, C-Traaafer boildinga for igniting compositions. 124B - Storage
for above. Taat for praaaaca of igniting compositions, fluah with neutra-
liaar aolution, aad aop.

^ (6) 119B, C, 8. F-Traear aad Igniter Storage. Sana aa pracadiag.

^ (7) 1190 - Chaaieal Warehouse. neutralise only spilled chemicals not al-
ready decomposed or raaovad.

^ (8) USA, B, C, D - Incendiary Mix Storage. Saaa aa for 124 aad 119 series.

(9) 126 aad 127 aariaa - 16 bvildiag* prlawr atoraga. May be eontaatiaatad
with mix frosi ruptured priantrs. laanys aquipaatnt shel-viagt flaah and aop.

(̂10) 128 Sariaa - 12 balldiags primer dry, atoraga. aad weighing, same aa
above.

^ (11) 129 Sariaa - 4 buildings explosive atoraga. Taat for praaaaca of ex-
plosive, remove shelving, flush and mop.

BffllaTT "A*



'\j (12) 131 and 132 aeries - 16 buildings, Primer Mix Building*, barricades,
and control houaaa. May be contaminated with nix or components of mix.
Taa auapa in area. All etaope war* stainless steal buckata with filter
overflowing into coacrata tattling basin which drained to aever.
shelving and equipment; reaova soap filter* and aolida for burning.

\ (13) 133 Seriea - 4 bulldiaga tmdergrotmd primer mix storage. Wt ator*
age of mix in balk. Bacentaminate aa above.

*

\ ;
M14) 134 - Primer manufacturing buiidiags. Maftttfacturlngwiaga, drains

aumps, and sumps may have aome styphnats) tatracame mix wader or around
m*mt>h4m*f haaea. After moviag machines, teat for coatamijMtioaj fluah floora
to remove eay contamination, fluah drains serviag air haadliag unite, floor
draiaa, and aumpa.

fi

(15) 142-WT Primer Storage. Daed for holding primer before diatribotion
to operating buildinga. May contain aome ondeeompoaed mix from apilled or

, ruptured primera. See procedvrea for building 134 above.
\'* (16) 114A, C, E - Propellent Storage Kagasiaaa. May have aome propellent

•^ graina in cracka or eomara. Flttah. All are praaently leaaed to private
company for furniture storage.J

C. All sumps and settling basins should be physically removed aad hauled
to an inert dumping ground. The holes should be backfilled.

D. Mature of material leaded or prepared is expected to decompose over
period of time aad upon exposure to atmoaphere. Preliminary survey of the
facilities would ascertain the degree ef contamination, if anjr, and the
extent of decontamination required.

\

£. Reconmended limitations for use by others: Dares trie ted uee of ell
facilitiea, subsequent to removal of equipment aad the determination that
contamination no longer exists.

F. The ea time ted coat of decontamination, or the determiaatioa of the
absene* of coateminatioa, shoold not exceed $25,000 iaclwdiag overhead and
attpervlaioa. The decontamination work, if required, would be accompliahed
by the purchaser under supervision of reapenaible erdaance representative.

IT
31/2202Z EOIMPH



ST. IOnS QRCNANCE PLANT
. ARCHIVES SEARCH

i —
I. General :

A. Purpose of the Archives Search: This historical summary was con-
ducted to determine operations at the St. Louis Ordnance Plant (SLOP) during
the years 1941-1959. Foremost in the search was historical information

I relative to the use and subsequent decontamination of the buildings and
magazines associated with Hazardous Area No. 2/Chemical Area No. 2.

B. Authority: DF, Chief, Field Systems Division to Chief, Environ-
mental and Safety Division, 25 June 80, subject: Request for Archives
Search of the St. Louis Ordnance Plant - Hazardous Area No. 2/Chemical Area

I No. 2.

C. Introduction: The Ranley Area, a contractor operated portion of
the Hazardous Area No. 2, is to soon be acquired by the Department of Labor.
It is imperative that the history of this portion, prior to 1959, be known
in order to identify those buildings and magazines where explosives, and
heavy metals were used. A history of the operations conducted in the Ranley
Area exists for the period 1959 to present.

II. Personnel/Agencies Contacted

Personnel from the following agencies were contacted to provide infor-
t ( mat ion concerning the search:

A. National Personnel Records Center, St. Louis, MD

B. Industrial and Social Division of the National Archives, Washington,
D.C.

I
C. Washington National Records Center, Suitland, MD

D. Environmental Photographic Interpretation Center, Vint Hill Farms
Station, Warrenton, VA

I E. U.S. Army Corps of Engineers, Kansas City District, MD

F. Retired SLOP Post Engineer, St. Louis, MD

G. Department of Agriculture, ASCS Imagery, Bionetics Corporation,
Vint Hill Farms Station, Warrenton, VA -*

H. Commander's Representative for St. Louis Army Ammunition Plant
(SLAAP), St. Louis, MD

I. Retired Comnander's Representative for SLAAP, St. Louis, MD

J. Plant Manager for SLAAP, St. Louis, MD



K. Data Processing and Information Management Branch of Administra-
tive Services Division/ US Amy Environmental Hygiene Agency (USAEHA) ,APG,
MD

L. US Army Armament Materiel Readiness Command (ARRCOM) Historical
Office, Rock Island, IL

III. Findings

A. Installation History 1941-1959

The following summary was taken from internal documents of the St.
Louis Ordnance Plant files and from Historical Report, 45-55, St. Louis
Ordnance Plant, primarily using Chevrolet Motor Division reoords when plant
files were unavailable.

Construction was started during January 1941 and was completed in
May 1942. Initial production, however, started as early as December 1941.
During the World War II period, the St. Louis Ordnance Plant was constructed
and activated as a Government Owned-Contractor Operated (GOOD) plant for the
production of small arms armunition (caliber .30 and .50) and components for
the 105 mm shells.

Major contractor operators during the subject period were:

1. The United States Cartridge Company (U.S. Cartridge), a sub-
sidiary of Olin Industries, operated the ammunition plant for manufacture of
small arms ammunition and produced 67 million rounds. U.S. Cartridge
occupied plants No. 1 and No. 2. Plant No. 1 comprised buildings in the 100
series and Plant No. 2 the 200 series (see Figure 1, page 3). They are both
located due east of Bldg 107.

2. The McQuay-Norris Manufacturing Company operated the core
plant for manufacture of cores for small arms armunition and produced 8,500
million cores. McQuay-Norris occupied the 113 building series on the
extreme south end, located south of Highway 70 on Goodfellow Boulevard near
Natural Bridge Road.

3. The Chevrolet-Shell Division of the General Motors Corporation
operated the shell plant for the manufacture of 105 mm shells. This
facility began production late in 1945 following the changeover from small
arms ammunition manufacture. The number of shells produced is unknown.

Following deactivation of the plant in 1945, all property and
buildings were transferred to the Seventh Service Command for use as an
administrative center for the Army Service Forces. This included the plants
No. 1 and No. 2 areas, but excluded the McQuay-Norris plant.

During the period 1945 to 1951 the PL-at was utilized as a record
center for maintaining and servicing records of the Adjutant General's
Office and the Finance Center, US Army. During this period the Plant was
administered by the St. Louis Administration Center, a Class I activity
under the jurisdiction of Fifth Army Region.



Between 1945-51, seven Government housing buildings were con-
structed, each containing four apartments. In addition, a Wherry Housing
"reject consisting of 16 buildings containing a total of 120 apartments wai
completed.

On 1 Aug 1951, the Plant was established as a Class II industrial
installation under the jurisdiction of the Chief of Ordnance and placed ir
an active status under command of the Ordnance Small Arms Ammunition Center.
On 1 Sep 1951, the St. Louis Core Plant was redesignated from a Class I]
industrial installation to a Class II industrial activity at this Plant.

On 1 Feb 1952, the Chevrolet-Shell Plant was discontinued as i
Class II industrial installation and its facilities consolidated with and
made a part of the St. Louis Ordnance Plant. On the same date the St. Louis
Core Plant was discontinued and its facilities were also consolidated with
and made a part of the St. Louis Ordnance Plant.

Three divisions of SLOP were established:

1. Ammunition Division - Small arms ammunition manufacturing
activities; contractor-operator U.S. Defense Corporation.

2. Core Division - Formerly St. Louis Core Plant; contractor-
operator McQuay-Norris Manufacturing Company.

3. Shell Division - Formerly Chevrolet Shell Plant; contrator-
operator Chevrolet Shell Division.

On 1 May 1952 the St. Louis Administration Center was discontinued
and its function transferred to the St. Louis Ordnance Plant. These
functions consisted of Army housekeeping services to Army Finance Center.
In view of the Plant mission, efforts were immediately started to eliminate
the housekeeping functions and by the end of September 1953, they were
eliminated to the extent that the Army Service Unit was discontinued and the
services decentralized to other Fifth Army Agencies within the St. Louis
area.

As of 1 July 1954, this plant was placed under the command super-
vision of tiie US Army Ordnance Ammunition Command vice the US Army Ordnance
Small Arms Ammunition Center which was being disbanded.

Facilities formerly operated by Chevrolet Shell Division of
General Motors Corporation were placed in standby under power status, 30 Aug
1954. From 1951 through 1954 a cumulative total of 19,094,321 shells were
produced. Unlike the shells of WW II era production, these shells were
phosphate coated.

Later activities consisted of manufacturing small arms ammunition
by the United States Defense Corporation and small arms ammunition cores by
the McQuay-Norris Manufacturing Company.

Effective 1 Dec 1957, the St. Louis Ordnance Plant, a Class II
industrial installation of the Chief of Ordnance, was placed in an inactive
status.



FIGURE 1. SITE PLAN OF THE HANLEY AREA OF THE FORMER ST.
j LOUIS ORDNANCE PI .ANT CT inmc



B. Activities in Hazardous Area No. 2, 1941-1945

According to information provided by a former employee, of the
37.35 acres comprising Hazardous Area No. 2, the portion on the north end,
specifically Bldgs 223 A and B, used magnesium for tracer bullet manu-
facture. In Bldg 234, on the extreme south end, lead styphnate and possibly
tetrazine were used in the manufacture of primers.

The former enployee recalled that areas designated on site map of
Hanley Area, page 3, were used prior to 1945 as follows:

AREA USE

220 Offices

218 A,B,C Primer & Tracer Mixing

219 A,D,G Primer & Tracer Mixing

226, 227 Remote Mixing Operation

228 Powder Storage

The following information was taken from documents entitled
Disposition of the St. Louis Ordnance Plant and from Chapter I - Major
Activities, Mapping Up, a formerly restricted publication of unknown origin
found in the plant files.

In 1945, following deactivation procedures, machines having fire
and explosive hazards due to collection of powders in hidden parts and/or
places on the machines and buildings having explosive hazards were decon-
taminated by the Army ODE in accordance with regulations of the Safety and
Security Branch, Office, Chief of Ordnance, Chicago. The decontamination
included machines being scrapped as well as those being disposed of through
other channels. All special equipment peculiar to the production of small
arms ammunition was declared excess and recommended for scrapping. All
multipurpose equipment was reported to the Reconstruction Finance
Corporation for ultimate disposition. Over 14 million pounds of scrap
material were moved from the plant.

The War Department Supply Bulletin, SB 5-52, July 1945, Decon-
tamination Procedures, outlined the procedures for decontamination or
discontinuation of operations prior to dismantling, demolition, alteration,
or conversion of plants or equipment or areas where explosives .or toxic
materials have been manufactured, and in other plants and areas where
similar hazards exist. A system of markings used to show extent of decon-
tamination ranges from a simple "X" to indicate material only partially
decontaminated to five "X" indicating safe. A review of SB 5-52 by an
Explosive Ordnance Disposal Officer assigned to Environmental and Safety
Division of the OS Army Toxic and Hazardous Materials Agency revealed that
procedures had changed little from the date of publication to present.
Procedures were stringent, including detailed cleaning with water, steam, or



solvents, neutralization of acids, and flashing or burning of contaminated
equipment to reach a "XXXXX" level of decontamination. Current procedures
are listed in ARRCOM 385-5, dated 26 Oct 1979.

The buildings and magazines in the entire Hanley Area were marked
"XXXXX" which indicated that the structures had been inspected after decon-
tamination and were considered safe, and that no explosives remained in the
structures.

One former government employee, a plant maintenance engineer who
often served as Post Engineer, confirmed the specific documentating of
decontaminations. However, copies of the COE completion report have not
been located and it is assumed that none survived as archival documents.
Accordingly, no record of toxic or hazardous activities from 1945 until the
Hanley lease of 1959 were uncovered.

C. Activities in Hazardous Area No. 2, 1945-1959

As buildings were available, the Finance Center conducted classes
in this area until 1951. In 1951, a rehabilitation program for small arms
aimunition manufacture was begun in the area. The machinery was installed
but production was never begun. After the Korean Conflict, the machinery
was removed and disposed of. It was reported that at various times the area
was used for storage and for automotive and equipment maintenance.

IV. Document Sources

A. Files Available at National Personnel Record Center, St. lousi, MD

File Container No.

05-25-52-7-3 Memos, General Orders, Special Orders, Bulletins,
Procedural Standardization Files

06-25-04-2-1 Minutes of Staff Meetings, Minutes of Ind. Planning
Board, Memos, Bulletins, Special Orders, SOP's

08-41-10-E-3 Trip Reports, Newspapers, Clippings, Photos

B. Files Destroyed and Dates Destroyed, National Personnel Record
Center, St. Louis, MO

1951-1957 Files of Government-Owned, Contractor Operated
Industrial... Destroyed 1 July 1964

Unserviceable Scrap... Destroyed 1976

Contract Files Over $25,000. Destroyed 1963

1951-1952 Plant General Administrative Files - Could not be
located.



C. Piles Available at Washington National Records Center, Suitland,
MD

Record Group 156, Bitry 646, Box 210 - Decontamination and
Equipnent Disposition, Newspaper Clippings

Record Group 156, Entry 646, Boxes A560 and 558 - St. Louis
Ordnance District History, Volumes I - XIV

V. Conclusions

A. Documents specific to land transfers, buildings and magazines
requiring heavy metal use, explosive use, or decontamination reports were
not located during the subject search.

B. Information presented from personal interviews may prove useful
relative to general locations and recalled plant operations. This
information was not corroborated by other sources.



APPENDIX C

Description of Buildings in the

Goodfellow US Army Reserve Center and Hanley Areas
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1. Descriptions of Buildings and Bunkers in the Goodfellow US Army Reserve
Center Area

a. Building 234

This large "U" shaped building has an east and west wing comprised of red
painted ceme.it floors with glazed brick walls. The central part of 234 has a
central (northern room) adjoined by (going south) a room with metal cages, a
large room with some old shower stalls, a kitchen, mess hall, and some smaller
rooms including a toiletroom.

The southwestern part of the building has a floor constructed of wooden
blocks. A mezzanine (very small) exists in the western part of the building.
There is also a basement which houses the heating system in. the north central
part of this building.

b. Building 223A

Building 223A is a large rectangular, one-story building whose length runs
north-south and its width runs east-west. One large room on the first floor is
divided up into 21 sections on the east and 21 sections on the west sides of
the building. These sections are referred to as bays in the southern portion
of the building. The surface of the first floor is red painted cement. The
walls are all glazed brick. Each section has six overhanging fluorescent
lights. The basement of the building has five (5) large heating units.

c. Building 223B

Building 223B is characteristically the same as 223A except that it is
smaller, having only 13 bays on either side. It also runs north-south length-
wise, parallel to and directly across the street from 223A. The walls are
glazed brick. The northern half of the building floor is painted red. The
southern half is basically unpainted except for the bays between walls 10C and
11C and 10B and 11B. The floor in the southern half may have been painted at
one time—some signs of red paint are Indicated. The ceiling is about 25 ft.
high, similar to 223A. A basement exists where five heating units similar to
those in 223A are housed. This is beneath the northwestern section of the
building. Three pollution control systems enclosed in three houses are on top
of 223A and 223B.

d. Building 222A

This building is a one-story, irregularly-shaped, rectangular structure
with an unpainted floor. Building 222A has many rooms including toiletrooms
and shower rooms. Walls are painted white (upper section) and green and blue
(lower section). The basement is in the southern section of the building and
contains the heating system. Three exhaust systems enclosed in houses are on
top of the roof.

e. Building 231 Series

This series consists of 8 small one-room red brick buildings with glazed
brick interiors and red painted floors.
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f. Building 243 Series

The 243 series consists of 8 small, two-roomed, white buildings constructed
of plasterboard and shingles. The floors are red-painted cement. Each building
is surrounded by 15 foot high cement blast walls roughly 18 inches thick. The
front part of the walk going into 243D is soaked with oil. Some oil barrels
are stored in the area.

g. Building 232 Series ,••'"., ]>
t V̂ ;'1 l\ ̂  o
/

The buildings in 232 series «« similar to those in the 243 series. Wells
are constructed of plasterboard (Interior) and green shingle (exterior). The
floors are red painted cement. A partition (wall between rooms) is present in
several of the buildings. Each building -is surrounded by 15 foot high blast
walls as is the 243 series. There are 8 buildings in this series.

h. Building 244

This building formerly housed a power plant. It has a basement and first
floor consisting of one large room. First floor is contaminated with bird
excrement.

i. Underground Bunkers

There are six underground bunkers which are located south of building 234.
Each bunker is approximately 4 feet by 6 feet by 8 feet. There are cement
steps leading to each bunker. The stairways are enclosed with a concrete
canopy.

j. Bunker 224 ^tJ^-^
/ V(.$f\ »>-"-y "';•"•

This underground bunker is located Northwest of building 223B. Bunker 224
was accessed by a stairwell. Because the bunker was filled with water, it was
not possible to determine its dimensions. However, the walled area above the
bunker measured approximately 30 feet by 30 feet and the bunker appeared to be
about 20 feet deep.

2. Descriptions of Buildings in the Hanley Industries Inc. Leased Area

a. Building 218 Series - ';'»*̂  ^< «<c .*, 1̂ ,-,- w
t <-cir _-.r- vie f )n<i< *<•••- in >«

Series 218 buildings are large T shaped buildings with a red brick exterior
and glazed brick Interior walls. Floors throughout the buildings are of anti-

^static composition construction. The south end consists of three large and six
smaller rectangular rooms. The center portion contains 17 rooms, a large one
on the south end and the smaller ones extending to the north end. The north end
of buildings 218B and C contain eight rooms. Four are of poured concrete construc-
tion. The north end of building 218A consists of two large and two small rooms.
All rooms open to the building exterior. Each room has overhanging fluorescent
lights.
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These buildings are interconnected by underground tunnels. Basement
rooms are located at each end of the buildings. At the south end are four
rooms which open into a foyer. One of these is an equipment room, the
others appear to be storage rooms. At the north end is one large basement
room connected to the tunnel system.

S L, n-.'iatr > lr̂ :.«f "»"'*> i»,
b. Building 219 Series ̂ ^^^^

The buildings in the 219 series are of two types. Those to the east are
large, single story, rectangular, brick buildings, whose length runs north-
south. These consist of a large control room with smaller rooms at each end.
All rooms have orange colored glazed brick interior walls, anti-static com-
position floors, overhanging fluorescent lights, and wall and ceiling vents.
These buildings also have outside loading docks. There are no basements.

The 219-series buildings to the west (B, C, E, F, H, J) are square, one
room brick buildings with orange colored glazed tile interior walls and anti-
static floors. The ceilings are plasterboard and contain a vent. The roofs
are clay tile. All of these buildings are surrounded by 15 foot high concrete
blast walls.

c. Building 220

Building 220 is a large rectangular, one-story brick structure whose
length runs east-west. This was a laboratory facility. The west end
of one large room with laboratory benches at the east end and a laboratory ' ''"
hood in the center. The east end consists of a hallway and five rooms, tw'b¥''/'""
which are rest rooms. A stairwell at this end leads to the basement. All rooms
on the ground floor have orange colored glazed brick interior walls, anti-static
composition floors and overhead fluorescent lights.

The basement of building 220 is a single large room which was used as a
machine shop. The walls and floors in the basement are concrete.

d. Building 226 and 227 Series _ -us4 -{ov r<™^< -WM*;,^ ^ovd-^v,

The 226 and 227 series consists of small one room, white buildings constructed
of plasterboard interior walls, asbestos shingle outer walls, and anti-static
compound floors. Each building is surrounded by 15 foot high concrete walls
approximately 18 inches thick.

e. Building 227T

This is a temporary one story, one room building with plasterboard interior
walls, asbestos shingle outer walls, with a solid concrete floor.

f. Building 228 Series — vxŝ * X*r jŵ W :>W^e

The buildings in this series are of two types. Those in the east and west
groupings are square brick buildings with orange colored glazed brick interior
walls and anti-static compound floors. The south central building in each
grouping has a stairwell which leads to the underground tunnel network connecting
all of the buildings.
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The buildings in the center grouping (228W, 228X, 228Y) are long,
rectangular structures constructed of plasterboard interior walls and as-
bestos shingle outer walls. The buildings house drying ovens. Two of
the buildings (228G, 228M) in this grouping are square with brick exterior
and orange colored glazed brick interior walls.

All of the buildings in this series have anti-static compound floors
and are surrounded by 15 foot high blast walls as in the 226 and 227 series.

g. Building 229 Series

Buildings 229H, J, L and M are one room rectangular, underground, poured
concrete structures with heavy steel vault doors. Each building has a vent
in the center of the ceiling leading to the surface. Access to these buildings
is by way of concrete stairways. The stairways and area above each structure
are surrounded by thick, 15 foot high poured concrete explosion walls.

Buildings 229K and N are above ground, rectangular, of wood frame construc-
tion with exterior asbestos shingles. The interior walls are plasterboard.
Each building contains a stainless steel sink with wall to wall dralnboards.
These buildings are also located within 15 foot high poured concrete explosion
walls.

h. Building 236

Building 236 is a one story double garage of brick construction with a
concrete floor.
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APPENDIX D

TABLES OF COMPLETE ANALYTICAL RESULTS



Table 1. Goodfellov US Amy Reserve Center
Results of Heavy Metal Analyses of Surface Samples

Concentration, vg/m2
Building Sample #

222A 81
82
83
84
86
87
85 (Blank)

223A 465
| 500

, 21ji^eO 22
23
24
25
26
27
28
29
40
41
42
43
45
46
47
48
49
60
44 (blank)

223B 61
< 62

-fr,c.,', . 63
64
65
66
67
69
79
80
68 (blank)

Cd

58.8
29.8
39.2
29.4
29.8
29.4
<.99

178.2
120.
58.8
5.97
5.
19.6
844.2
98.
88.2
49.
98.
49.
117.6
148.5
117.6
49.8
58.8
68.6
99.
68.6 •
58.8
< .99

39.2
5.
68.6
19.6
29.4
9.9
78.4
4.98

107.8
49.
<.99

Cr

321.6
150.8
110.6
170.8
251.2
130.6
<2.2

2575.
2678.
301.5
50.2
50.2
261.3
462.3
261.3
341.7
1751.
1648.
1009.4
1648.
2060.
2091.
291.4
160.8
597.4
5562.
381.9
236.9
<2.2

648.9
20.1
482.4
211.0

• 241.2
60.3
341.7
10.0
462.3
180.9
<2.2

Pb

5775.
3465.
1995.
4515.
4200.
3150.

2.1

13650.
3360.
966.
1365.
504.
4410.
3780.
2625.
2594.
5040.
5775.
36440.
7875.
13230.
5282.
2625.
2310.
12600.
2100.
2205.
2625.
21.2

1890.
724.5
1470.
1029.
1470.
1575.
2205.
474.7
1260.
2058.

1.1

Hg

<.23
3.02
1.62
2.24
15.9
1.48
.23

<.23
• .85
.82
.39
.25
.36
.34
.51
.46
.37

1.70
2.13
< .23
.78
.34
.34

3.47
.34
.72
.30

1.59
< .23

.41
< .23
- .23
• .52
-.44
.30

< .23
< .23
.44

1.17
<.23



Table 1 (Continued)

Building

234
/

i>n i'ltrS/ i i V
^ ^"'"1 n > /I

' t.\.<-^
,

h.,,<"^6/'ru1"-
*)

244

231A
231C
2 3 IF.
231G

23i:?
231?
243A
2433

243C
'- 2*M

2431:

Sample #

1
2
3
4
5
6
7
8
9

10
12
13
14
15
16
17
18
19
20

436
ll(Blank)

147
148
149
88
89

/•-,•)
501 U)

(a)
502

(a)
503

Cd

3.5
49.8
39.8
29.8
79.6

783.9
29.4

306.9
168.3
138.6

79.6
217.8
844.2

4422.
29.4
29.4

6.0
9.95

58.8
58.8

9.9

148.5
4.0

29.4
148.5

5.0 •

49.

98.

49.

Cr

432.6
301.5
170.8
351.8
221.1

2987.
80.4

587.1
463.5
100.5

1236.
824.

1648.
4120.
367.5
231.

60.3
66.

515.
572.8

<2.'2

710.7
150.8
422.1
422.1
20.1

535.6

762.2

1133.

Pb

598.5
945.
865.2

2029.
1754.
2940.
861.

1365.
3570.
2205.
2835.
1260.
4515.

14700.
2100.
1470.
1533.

903.
1680.
3360.

52.

6615.
535.3

2730.
3360.
3465.

3150.

5985.

15750.

Hg

.52
11.66
4.14
7.62
1.17

13.44
1.34
•7.62
6.16

44.8
3.81
7.73
5.38
4.7

.34

.41
<.23
<.23

.28
1.48

.41

<.23
<.23

.23
<.23
<.23

. -

.23

<.23

<.23



Table 1 (Continued)

Building Sample # Cd

243F
243G 504u; 58.8
243H
232A
232A

-, 232B
'-' 232C 505{a) 68.6 .

232D

232E .
232F 506 (a) 178.2
232G
232H

Cr Pb Hg

906.4 7350. <.23

504.7 18900. .26
•

525.3 6720. .23

(a)Composite sample.



Thin Layer Chromatography Results

The results of the TLC analyses of physical and swab samples
vhich gave positive responses are given in Table 2. The levels of TNR,

-..'?.-
RDX, TNT,(NC,j and Pb styphnate were all below their TLC detection limits.

In a few cases, PETN and(NG; were detected, but masked by an
interfering material. Subsequent semi-quantitative analysis of these samples
by HPLC confirmed the presence of these materials at or about the TLC
detection limit. These samples were not rigorously quantitated by BPLC
as this effort was beyond the scope of work for this program.

A positive response was obtained in the TLC analysis for
tetrazene in several samples. However, these same samples also contained
large amounts of interfering materials which contained reducible nitrate
groups and masked the TLC visualization of NG and PETN. Bird manure (guano)
is composed of a variety of nitrates and guanidine type structures, and it
is probable that such compounds would give false-positive responses for

-v" ?
PETN, NG and (tetrazene. It is, therefore, believed that the positive
responses for tetrazene were due to the presence of these interfering
compounds and not due to the presence of tetrazene.



Table 2. Goodfellow US Army Reserve Center
Results of the Analyses of Physical and Swab Samples

Sample
No.
160
161
162
163
164
165
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

Building
231P
231P
231P
231N
231N
231N
231J
231J
231J
231G
231G
231G
231E
231E
231E

- 231C
231C
231C
231A
231A
231A
243H
243H
243H
243G
243G
243G
243F
243F
243F
243E
243E
243E
243D
243D
243D
243C
243C
243C
243B
2433
243B

TNR
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

RDX
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TNT
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NG
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

."ND
ND
ND
ND
ND
ND
ND
ND
ND
ND .'
ND
ND
ND
ND
ND
ND
ND
ND

PETN

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.'
ND
ND

Pb Sty

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Tetrazene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 2 (Continued)

Sample
No.

205
206
207
208
209
210
211
212
213
214
215
400
401
402
403
404
405
406
407
40S
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424

. 425
426
427
428
429
430

Building

243A
243A
243A
232H
232G
232F
232E
232D
232C
232B
232A
222A
222A
222A
222A
222A
223A
223A
223B
223B
234
234
234
234
234
234
223A
223A
223A
223A
223A
223A
223A
223A
223B
223B
223B
223B
222A
22 2 A
244
234

TNR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

RDX

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TNT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NG

ND
ND
ND
ND
+ (2)
ND'
ND
ND
+
ND
ND
ND'
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND
.ND
.'ND
ND
ND
ND
ND
ND
ND
ND
ND
ND .
ND
ND
ND
ND
ND
ND
ND

PETN

ND
ND
ND
ND
4.
+
+
ND
+
+
+
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NC

'ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND.
ND

Pb Sty

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Tetrazene

ND
ND
ND
ND
+ (3)
+ (3)
+.̂ 3)
•ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

. ND
• ND
ND
.ND
. ND
ND
ND
ND
ND
ND
ND
ND
ND
ND



Table 2 (Continued)

Sample
No.

431
432
433
434
435
437
438
454
455
456
457
458
459
460
461
462
463
464
466
467
468
469
470
472

Building
234
234
234
234
234
234
223A
234
234
234
223B
223A
223B
223B
223B
223B
223B
223A
223A
223A
223A
223B
223B
223B

TNR

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

RDX

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TNT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NG

ND
ND
ND
ND
ND

' ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
' ND
' ND

PETN

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

NC

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Pb Sty
ND
ND
ND
ND
ND

. ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Tetrazene
ND
ND
ND
ND
'ND
'ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

(1) ND = not detected.
(2) TLC analysis gave a positive response. However, presence of

interference(s) precludes positive identification and quantisation
by TLC. HPLC analysis was used to confirm the presence of these
materials at or about the TLC detection limit (50-75 ug/g for NG
and PETN).

(3) TLC analyses gave positive response. However, presence of inter-
ference (s) makes TLC identification and quantitation unreliable.



Table 3. Hanley Area
Positive Spot Spray Results (Buildings)

Spot Spray Number

Building_____Room_______1_______2_______3______4_______5_

218 A 101 +
102 +
104 +
105 +
106 +
108 +
109 +
112 +
113 +
121 +
124 +
127 +

218 B 101
102
103
104
106
107
108
109
116
121
122
124
125
127
132
141
142
144
B02
BOS

218 C 102
104
106
108
111
115



Table 3 (Continued)

Spot Spray Number

Building_____Room_______1_______2_______3_____

218 C 127 +
131 +
132 +
B02 +
B04 +
805 +

219 A 102 +

219 D 101
103

219 G 103

220 101 + (sill)
101 + (wall)
101 + (shelf)
102 +
105 +
106 +
107 +

*Compounds I d e n t i f i e d by Spot Sprays

Spot Spray
Number CompoundCs) Detected

1 Nitrocellulose, Nitroglycerine
2 PETN, HMX
3 DNT, TNT, TETRYL
4 Styphnic Acid, Lead Styphnate
5 Tetrayene



Table 4. Hartley Area
Spot Spray Results (Magazines)

Magazine

219 E
219 F
219 H
219 J
227 A
227 B
227 J
227 M
227 0
228 C
228 F
228 G
228 N
228 P
228 W
228 Y
228 Y
229 K
229 N

Spot Spray Number

Room 1 2 3 4 5

101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
101 +
B01 +
101 +
101 +

10



Table 5. Hanley Area
Physical Sample Results*

Composite
Sample ff

S62A3A
S62AA7
S62A68
S62A97
S62A2A
S62500

S62A25
S62503
S62A28
S62A81
S62A90
S62A93
S62A20
S62A11
S62A17
S62A31
S6250A
S62505
S62506

Building 2,

218 A
218 B
218 C
219 A
219 C
219 D
219 E

219 G
219 H
220
227 (M)
227 (E)

228 (E)
228 (M)
228 (W)
229
218 C (B03)
228 R (B01)
228 Y (B01)

A DNT

ND

ND
ND

ND

ND
ND

ND

ND
ND

ND
ND

ND

ND

ND
ND

ND

ND

ND

ND

2,6 DNT

ND

ND
ND

ND

ND
ND

ND

ND
ND

ND
ND

ND

ND

ND
ND
ND

ND

ND

ND

TNT

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

TETRYL

4-

4-

+

ND

ND

ND

ND

ND
ND
-f

+
ND

ND

ND

ND

ND

ND

ND

ND

PETN

ND

ND

ND

ND

ND

ND
ND

ND
ND

ND
ND

ND

ND

ND

ND

ND

4-

ND

' ND

Analyte

NG NC

ND !

ND
ND '

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND
ND

ND

Tetrazene

ND

ND
ND

ND
ND
ND
ND

ND
ND

ND

ND

ND
ND

ND
ND
ND

ND

ND

ND

Styphnic
Acid HMX

ND

ND
ND

ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

<0.0075
3.8
<0.0075
<0.0075
0.0120
<0.0075
<0.0075
<0.0075
0.0120
<0.0075
2.1
0.029
0.0083
<0.0075
<0.0075
<0.0075
0.35
<0.0075
<0.0075

* All analyses were performed by TLC methodology except Tetrazene and
HMX. Tetrazene analyses were performed by coloritnetric spot test.
HMX analyses were performed by quantitative HPLC procedure.

LEGEND: ND - Non-detectable
(M/ * Mid
(E) « East
(W) - West

• Positive (Detection
Limit 1 u g/cm?



Table 6. Hanley Area
Detection Linit, Precision, and Accuracy

of Analytical Methods by Analyte

Analyte Detection Limit

Ag (in water)
Pb " "
Cr " "
Ni " "
Cd " "
Hg " "
Ag (on filter swipes)
Pb " " "
Cr " " "
Ni " " "
Cd " " "
Hg " "
Styphnic Acid (in water)
Tetrazene
HMX (in water)
NC (in water & soil)
NG " " "
PETN " " "
TNT (in water)
Tetryl
2,4-DNT "
2,6-DNT "
Explosives by TLC
2,6-DNT by TLC

0.5
10
5
10

O.i>
0.4
1
5
5
5
25
0.2
50
500
8.4
9700
9700
9700
1.2
2.4
0.5
0.5
1

2.5

ppb
"
ti
"
n
n f\
Wg/a
"
n
it
"
n

ppb
"
"
it
"
it
"
"
it
"
pg/cm2
ii

Accuracy

0.85
0.89
0.92
1.03
0.93
0.87

0.66
1.01
0.96
0.976
0.976
0.976
0.60
0.69
0.83
0.83

Precision

0.10
0.10
0.10
0.10
0.10
0.10

0.08
0.03
0.041
0.011
0.011
0.011
0.35
0.15
0.14
0.14
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Table 7. Hanley Area
Heavy Metal Analysis of Surface Swipes (yg/M )

Bldg./
Magazine

218 A
218 B
218 C
219 A
219 B
219 D
219 E
219 G
219 J
220
226 (W)
227 (E)
227 (M)
227 T
228 (E)
228 (M)
228 (W)
229
236

Blank
S.L. 1
S.L. 2
S.L. 3
S.L. 4
S.L. 5

Sample #

S62311
S62316
S62322
S62360
S62295
S62365
S62298
S62370
S62301
S62329
S62334
S62351
S62343
S62285
S62268
S62277
S62286
S62304
S62328

_
-
-

•
-
""

Pb

17300
4920
5080
820
3330
1920
27200
1900
4220
5850
8140
4180
2870
800
4020
2870
3880
2670
6180

QUALITY

<5(0)
6(2.5)
8(5)

12(10)
27(25)
53(50)

Ag

4.3
8.6
7
3.7
4.6
8
24
10
9.8
7.5
3.1
4.2
3.2
<1
4.7
3.9
6.4
4.1
5

CONTROL

<1(0)
<K.5)
1.1(1)
2(2)

5.2(5)
10.2(10)

Ni

61
74
147
22
55
64
30
84
147
100
34
59
33
<5
59
53
95
49
40

DATA* ( ue/M2

<5(0) <
<5(2.5)

Hg

<0.2
<0.2
<0.2
32
<0.2
<0.2
<0.2
1.7
<0.2
0.9
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

)

.2(0)
2(.2)

8(5) .33(.4)
14(10)
27(25) 2.
55(50) 4.

79 (.8)
06(2)
16(4)

Cr Cd

343 102
310 <25
449 <25
64 <25
126 <25
232 100
92 <25
293 <25
364 28
434 54
116 <25
170 <25
95 <25
26 <25
300 <25
222 <25
515 40
328 <25
172 <25

<5(0) <1(0)
<5(2.5) 25(25)

6(5) 50(50)
11.5(10) 100(100)
26.5(25) 246(250)
56(50) 520(500)

Expected value in parenthesis LEGEND: S.L. * Spike Level
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Table 8. Hanley Area
Powder Well Sample Results (ppb)

Composite
Sample

S62407
S62375
S62380
S62384
S62399
S62389
S62394
S62404
S62408

Location

PW425
PW0218A
PW0218B
PW0218C
PW226 (W)
PW227 (E)
PW227 (M)
PW228 (E)
PW228 (W)

2,4 DNT

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

2,6 DNT

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

TNT Tetryl

<1.2
<1.2
<1.2
<1.5
<1.2
<1.2
<1.2
<1.2
<1.2

<2.4
4.0
4.6

<2.4
<2.4
<2.4
<2.4
<2.4
<2.4

PETN

<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700

NC

<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700

NC Tetrazene Styphnic
Acid

<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700
<9700

< 500
< 500
< 500
< 500
< 500
< 500
< 500
< 500
< 500

<50
<50
<50
<50
<50
<50
<50
<50
<50

HMX

<8.4
<8.4
<8.4
<8.4
<8.4
<8.4
<8.4
<8.4
<8.4

QUALITY CONTROL DATA* (ppb)

S63109
S63102
S63099
S63100
S62514
S62515
S62375
S62407
S62541
S62542

S62543
S62544
S62545
S62546

Blank
Blank
Spike Level
Spike Level
Duplicate*
Spike
Spike
Spike
DW Spike
DW Spike

DW Spike
DW Spike
DW Spike
DW Spike

NA
NA
NA
NA
NA
NA
NA
3.3(5)
<0.5(0)
0.42
(0.5)
0.75(1)
2.0(2)
5.1(5)
8.8(10)

NA
NA
NA
NA
NA
NA
NA
3.3(5)
<0.5(0)
0.5
(10.5)
0.80(1)
2.1(2)
4.3(5)
8.8(10)

NA
NA
NA
NA
NA
NA
NA
A. 5(5)

<0.5
0.58
(0.5)
1.4(1)
3.5(2)
6.1(5)
11.9(10)

NA
NA
NA
NA
NA
NA
NA
7.3(5)
<0.5(0)
1.5
(0.5)
2.6(1)
3.5(2)
6.6(5)
11.6(10)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
HA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

< 500 (< 500
2.5(2.5)

(1.6xlOA)UO«)NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

131(200)
NA
NA
NA

NA
NA
NA
NA

<8.4(0)
<8.4(0)
39(40)
75(80)
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

Expected value in parenthesis Legend: NA - Not analyzed
0D.W. Spike - Distilled water

spike



Table 9. Hanley Area
Sewer Sample Explosive Results (ug/1)

Sample

S62512
S62513
S62514
S62515
S62516

Sewer
Location

428
430
432
434
436

2,4 DNT

<0.5
<0.5
<0.5
<0.5
<0.5

2,6

<0.
<0.
<0.
<0.
<0.

DNT TNT

5 <1.2
5 <1.2
5 <1.2
5 <1.2
5 <1.2

Tetryl

<2.4
<2.4
<2.4
<2.4
<2.4

PETN

<9700
<9700
<9700
<9700
<9700

NG

<9700
<9700
<9700
<9700
<9700

NC

<9700
<9700
<9700
<9700
<9700

Tctrasene

<500
<500
<500
<500
<500

Styphnlc
Acid

<50
<50
<50
<50
<50

HMX

<8.4
<8.4
<8.4
<8.4
<8.4

QUALITY CONTROL DATA* (pph)

S63109
S63102
S63099
S63100
S62514
S62515
S62375
S62407
S62541
S62542

S62543
S62544
S62545
S62546

Blank
Blank
Spike Level
Spike Level
Duplicate*
Spike
Spike
Spike
DW Spike
DW Spike

DW Spike
DW Spike
DW Spike
DW Spike

NA
NA
NA
NA
NA
NA
NA
3.3(5)
<0.5(0)
0.42
(0.5)
0.75(1)
2.0(2)
5.1(5)
8.8(10)

NA
NA
NA
NA
NA
NA
NA
3.3(5)
<0.5(0)
0.5
(10.5)
0.80(1)
2.1(2)
4. 3(5)
8.8(10)

NA
NA
NA
NA
NA
NA
NA
4.5(5)
<0.5
0.58
(0.5)
1.4(1)
3.5(2)
6.1(5)
11.9(10)

NA
NA
NA
NA
NA
NA
NA
7.3(5)
<0.5(0)
1.5
(0.5)
2.6(1)
3.5(2)
6.6(5)
11.6(10)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA (1
MA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

<500(<500)
2.5(2.5):IO*)NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

131(200)
NA
NA
NA

NA
NA
NA
NA

<8.4(0)
<8.4(0)
39(40)
75(80)
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

Expected value in parenthesis Legend: NA - Not analyzed
0D.W. Spike - Distilled water

spike



Sample Sewer 11

Table 10. Hanley Area
Sewer Sample Heavy Metal Results (ug/1)

Pb Ag Ni Hg Cr

QUALITY CONTROL DATA* (ppb)

Cd
S62507
S62508
S62509
S62510
S62511

428
430
432
434

• 436

230
18
270
190
<10

<0.5
<0.5
<0.5
<0.5
<0.5

14
115
14

<10
<10

<0.4
<0.4
<0.4
<0.4
<0.4

<5.0
<5.0
<5.0
<5.0
<5.0

0.9
<0.5
1.2
3.3

<0.5

S62507 Dupli.
S62510 Spike
Blank
S
S
S
S
S

.L.

.L.

.L.

.L.

.L.

1
2
3
4
5

220(230)
330(340)

17(5)
10(10)
19(20)
45(50)
94(100)

<.5( .5)
8.4(10)

* .5(.5)
.8(1)
1.6(2)
4.2(5)
8.5(10)

17(14)
49(50)

10(5)
8(10)

**-(20)
55(50)

103(100)

<

•

1
3

3.2(4)

•4(.2)
•4(.4)
84 ( . 8)
.96(2)
.36(4)

<5( 5)
96(100) :

<5(0)
5(5)

10(10)
18(20)
47(50)
92(100)

l.K.9)
IL2(ia3)

.7(.5)
.9(1)
1.9(2)
4
9.

.7(5)
4(10)

Expected values in parentheses
t
Sample lost in processing
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APPENDIX E

ANALYTICAL METHODS AND QUALITY ASSURANCE DATA FOR THE

GOODFELLOW US ARMY RESERVE CENTER SURVEY



1. Analytical Methods

a. Spot Spray Test Methods. Preliminary evaluation of the presence of
selected explosives was conducted by spraying building surfaces with reagents
which give positive color responses in the presence of certain explosive
materials. These tests were conducted using the reagents listed in Table 1.
The test for RDX, etc. was performed using two sprays in succession. The
first spray reduced the nitrose groups in these explosives to nitrite while
the second spray gave a positive response to the liberated nitrite. The
second of these sprays was also used to obtain a measure of any background
nitrite containing material which would contribute to a flow positive response
to this test. Each spray was applied to different spots within a one-meter-
square area, with a suitable interval between sprays to prevent nixing of
spray materials on the building surface.

Table 1. Spray Tests for Selected Explosives

Munition

TNT

RDX, NC, NG,
PETN

TNR,PbSty*

Tetrazene

Indicating Reagent

A mixture of 1 percent 1,3 diphenylacetone
plus 0.2 percent tetramethylammonium hydroxide
in ethanol

(1) 10% Zinc dust in toluene
(2) 0.35% each of procaine + N,N2-dimethyl-

napthylamlne in 50% acetic acid

A mixture of 10% SnCl,-2H,0 in 5% NaOH
(filtered) Z *

The reaction products from 10%-NaOH, 10%
Na2CFe(NO)(CN5)3-2H20 and 10% K3FeCN6,
mixed with an equal volume of acetone.

Detection
Limit2
yg/cm

0.4

0.4

0.4

0.4

*PbSty « lead styphnate

b. Thin Layer Chr oma togr aphy Methods. The analyses were conducted using
Silica Gel plates (LK5DF) with a 15 percent butyl acetate in petroleum ether
(bp 30-60C) developer and a series of visualization techniques. A list .of
the Rf values and visualization procedures is given in Table 2.

f
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Table 2. TLC Parameters for Selected Explosives

Detection
R Limit,

Munition f Visualization Procedure gg/gm

TNT 0.92 Spray with 10Z KOH in methanol 25

TNR, PbSty 0.0 Visualize in daylight and \iv 25

NC 0.0 Spray with modified Greiss reagent 50
NG 0.76 after heating at 105 C for 20
FETN 0.90 minutes.

KDX 0.09 Same as above after visualizing 50
in pv light

All physical samples were weighed in 1.0 gram aliquots where sample size
permitted and mixed in a sonic bath for 0.5 hour with 2 ml acetone. A 50 yl
aliquot of this extract was then spotted on the TLC plate, the solvent allowed
to evaporate, and the plate developed in a saturated tank for at least 15 min.
The plate was then removed from the tank, air dried, and visualized sequentially
according to the tests in Table 2. Quantitation was accomplished by comparison
with known standards.

The determination of tetrazene was accomplished using a separate procedure.
Because of the low organic solubility, it was not possible to operate sufficient
loadings on the TLC plate to permit visualization and identification. Therefore,
a swabbing procedure was employed in which the sample, acidified with 0.01 NHC1
(to eolubilize tetrazene), was allowed to soak into the Q-tip. The Q-tip was
then sprayed with the appropriate visualization spray (see Table 1). This test
was found to be very selective and sensitive for tetrazene in the presence of
the other explosives.

c. HPLC Analysis. All high performance liquid chromatographic (HPLC)
analyses were performed using Waters Model 6000A Solvent Delivery System a
LDC UNIII Monitor, a DuPont Model 834 Automatic Sampler, and a Hewlett
Packard 3385 data system.

Water Sample Preparation and Analysis. Water samples obtained during this
study were stored at 4 C in amber-colored bottles fitted with aluminum foil-
lined lids. Prior to preparation for analysis, each sample was allowed to
warm to ambient temperature. These samples were then filtered in 50 ml aliquot,
the residue rinsed with 1 ml acetone and buffered with 1.0 ml (pH - 7) phosphate
buffer. A 5 ml aliquot was then withdrawn, spiked with 50 yl of 10.0 ppt m-
nitrophenol in acetone (IS), and placed in a screw cap vial for subsequent HPLC
analysis. Chromatographic conditions suitable for the separation and quantita-
tion of TNR, RDX, TNT, NG, and PETN are described in Table 3.
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Table 3. Operating Parameters for HPLC Analyses

Column

Mobile Phase
Flow Rate
Detection
Wavelength

Attenuation
Injection Volume
Column Pressure
Column Temperature

N ,,ef f

C.g reversed phase (Waters Radial
System)

40% CH5CN/602 HjO

1.5 ml/mln
254 run

0.128 AUFS
20 Ml
1000 psig
Ambient
5000-7000 plates

Compression
Separation
50Z CH3Cfl/60Z H2C
1.5 ml/min
254 nm

0.016 AUFS
20 ul
900 psig
Ambient
5000-7000 plates

2. Quality Assurance

a. Analysis for Heavy Metals

(1) Lead Chromium and Cadmium

The quality assurance aspects of the inductively coupled plasma spectroscopy
method used to determine lead, chromium, and cadmium were evaluated by determining
the percent recovery of spiked samples. Recoveries from spiked acid swipe samples
were Pb-83%, Cr-88%, and Cd-108X.

(2) Mercury

Quality assurance of the atomic adsorption method used for mercury analyses
was also evaluated by determining recoveries from spiked samples. A sample was
spiked with mercury and carried through the analytical procedure. Recovery from
spiked mercury samples was 71 percent. Previous data is presented below.

(a) Precision Data for Lead, Chromium and Cadmium

Spike Mass
(Micrograms)

10
20
200

1000

Relative Standard Deviation
of Measured Mass (s/x)

Chromium

.113

.049

.069

.082

Cadmium

.031

.063

.050

.043

Lead

.107

.076

.053

.043
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(b) Precision Data for Mercury

Spike Mass
(Micrograms)

0.2
0.4
1.0
3.0

Relative Standard Deviation
of Measured Mass (s/x)

.104

.063

.056

.069

b. Analysis for Organics

(1) Quality Assurance Procedures for Spot Sprays. Each spray test series
Included a test for background nitrite, which may give false positive response
for the NG, PETN, NC, and RDX tests. As no "blank" surface was apparent, no
other "blank" samples could be run for these tests. However, at least once
each day, the responsiveness of each spray was checked by spraying swabs which
had been dipped in 0.012 percent solutions of the respective explosives. Such
procedure constituted an analysis of "standard" samples.

(2) Quality Assurance Procedures for TLC Analyses. During the TLC analyses
for the selected explosives, a series of blanks, standards, and spiked samples
were routinely analyzed. Blank samples consisted of 2 ml acetone. Standard
samples consisted of spiking known amounts of each explosive as a mixutre cuts
the TLC plate. Also, a series of spiked samples were generated using a physical
sample which had been analyzed previously and found to be free of munitions.
Four one-gram aliquots were taken, spiked successively at the 25 ug/gm, 100 ug/gm,
500 ug/gm, and 0 ug/gm level, and analyzed by the procedures described above.
The results of these snalyses confirmed the validity of our procedures for deter-
mining each compound in actual physical samples from SLOP.

(3) Quality Assurance Procedures for HPLC Analysis.

(a) Sample Integrity. All water samples were collected in glass jars
equipped with tight-fitting, aluminum-foil-lined lids. All samples were stored
at 4°C in separate facility from the analytical lab prior to their preparation
for analysis.

(b) Instrument Calibration. The calibration of the LDC Will Monitor con-
sisted of following manufacturer's recommended procedures for evaluation of
short-term drift and noise. The detection cell was cleaned and rinsed with or-
ganic solvents and all mirrors and lenses realigned and cleaned or replaced as
appropriate. The instrument was allowed to stabilize for 1 hour with an N£
purge through the detector cell, and the drift and noise was evaluated. Output
noise at 254 nm was less than 3 x 10~* AU, with an attenuation x 0.0001 AuFS, as
per specifications. Drift was less than 0.01 A per 24 hours under these conditions.

(c) Material. All organic solvents used in these analyses were distilled-
in-glass grade obtained from Burdick and Jackson Laboratories, Muskegon, Michigan.
Table 4 describes the authentic explosive standards used in this study and the
sources from which they were obtained. TNT, RDX, and TNR were prepared as 5.0
ppt solutions in acetone while NG and PETN were prepared as their 20.0 ppt acetone
solution. These stock solutions were stored at 4C throughout the study. As fresh
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standard solution of these explosives were required, they were prepared
from these stored stock solutions. Distilled water was used to prepare
standard solutions .and the chromatographic mobile phase for HPLC analysis.
This water was obtained from a Millipore/Milli-Q water purification system.

Table A. Sources of Explosives Reference Materials

Compound

2,4,6-Trinitrotoluene (TNT)
2,4-Dihydroxy-l,2,5-trlnitrobenzene (TNR)

1,3,5-Trinitro-l,3,5-triazocyclohexane
(RDX)

Pentaerythritol tetranitrate (PETN)
Trinitroglycerin (NG)
m-Nitrophenol

Tetrasene

Lead Styphnate (normal) (PbSty)

Source

Edgewood Arsenal, Edgewood, MD
Eastman Organic Chemicals,
Rochester, NY

Edgewood Arsenal, Edgewood, MD

Sandla Laboratories, Albuquerque, KM
ICI American Inc., Wilmington, DE
Eastman Organic Chemicals,
Rochester, NY

Olin Corp., East Altan, IL

Olin Corp., East Altan, IL

These stock solutions were examined by HPLC chromatography for the presence of
impurities, by injecting 20 yg of TNT, TNR, and RDX and 100 ug of PETN and NG.
In this manner an impurity present at or above the 1 percent level would have
been observed assuming any such material had a uv extinction coefficient similar
to that of the parent compound. No single such species was observed although
several such materials may have been present in trace amounts and whose total
percentage in the standard solution could not be determined using these techniques

Additionally, nuclear magnetic resonance (NMR) and infrared spectroscopy (IR)
were used to evaluate these materials for the presence of impurities. These - 4.-
examinations were conducted on 10 mg portions of each standard such that a 1 per-
cent impurity would be present at the 100 yg level. However, such an examination
is not suitable for determining any impurities which have similar resonating or
absorbing frequencies or extremely small "response factors."

(d) Standard Curves. Standard curves were constructed from solutions of
six different concentrations of each explosive in 100 yg/ml m-nitrophenol solu-
tion. Each explosive was prepared as a stock solution in acetone from which
the standard solutions were generated by combining appropriate amounts of these
stock solutions in a single vial. The analytes were divided into two groups
corresponding to their common methods of HPLC analysis (i.e., TNT, TNR; and
RDX, and NG and PETN). Hence, six separate solutions were prepared containing
TNR, RDX, and TNT at each of the six concentrations. Appropriate amounts of
each stock solution were combined in a single vessel with 500 yg of m-nitrophenol
and the mixture diluted to 5 ml with water. Similarly, PETN and NG standard
solutions were prepared in 3 ml acetone containing 500 yg of m-nitrophenol and
diluted to 5 ml with water. Each of the above six concentrations were replicated
four times.
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Standard curves were generated by single injection of each of the 24
vials obtained from the above procedure. Detection limits were determined
from such curves using the methods of Hubaux and Vos. The instrumental
detection limit for TNR, RDX, and TNT was selected at 10 yg/ml and at 40 yg/ml
for PETN and NG.

(e) Accuracy and Precision. Once each analytical method was selected,
the accuracy of these methods was evaluated in the following manner. Spiked
water samples were analyzed in replicates of four at each of several concen-
trations based on the instrumental detection limit for each analyte. These
spiked samples were prepared at 1/2 DL, DL, 2DL, 5DL—to the upper limit of
reportable data for each method. DL for water samples was taken as the instru-
mental detection limit since these samples required essentially no dilutions
or concentration prior to analysis. For a'complete description of the sample
preparation and analysis procedures, see the preceding sections of this report.

The accuracy and precision of the HPLC analysis method was determiend at
the detection limits of each compound where:

Inaccuracy = x " tarSet « (fraction recovered) - 100J target

and

Imprecision * —
x

The inaccuracy for TNR, RDX, and TNT was less than 0.50 and the imprecision was
greater than 0.20 percent at 10 ppm. These values were less than 0.90 and 0.30
for NG and PETN at 40 ppm. The accuracy and precision improved dramatically at
concentrations above the detection limits. However, since all samples analyzed
contained analyte levels below the detection limit, only the above values are
reported for these analyses.

(f) BlanksT Spiked Blanks, and Standard Solutions. Once the accuracy and
precision of each of these analytical methods were verified, the continued per-
formance of these sample preparation and analysis procedures was monitored by
examining blank and spiked blank samples. Such samples were prepared and
analyzed with every group of 10 or less water and soil samples. Blank water
samples were generated in the laboratory and consisted of aliquots of distilled
water. Blank water samples were spiked by injecting 50 ml blank water with
either 50 yl each of 5.0 mg/ml solutions of TNR, RDX, and TNT or with 100 yl
each of 20 mg/ml solutions of PETN and NG.

The validity of the standard curves determined for each explosive was
monitored regularly by analyzing standard solutions with every set of samples
analyzed. The concentration of these standard solutions was determined and if
these concentrations deviated by more than 10 percent of their known values,
new standard curves were constructed.

Actual method values were slightly less than these values and varied between
compounds. A round number to represent detection limits was selected for
convenience.
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(g) Evaluation of Auto-Sampler. An evaluation was made of the repro-
ducibllity of the injections made by the auto-sampler used in these analyses.
Seven LC vials were filled from a solution containing 100 ug/ml of TNT and
100 pg/ml IS. These vials were then analyzed with 3 injections per vial to
yield a total of 21 injections of this solution. The peak areas of each ex-
plosive were then measured and the average and standard deviation obtained.
However, because of the known poor reproducibility of injections in HPLC,
the method of internal standards was chosen for quantitation of all analytes
in this study. Consequently, the peak area ratio of analyte to IS was also
determined for these 21 injections and the corresponding average and standard
deviation calculated. Similarly, a 400 yg/ml solution of NG was
evaluated. The results of these evaluations are given in Table 5, where it
is. seen that good reproducibility (i.e., precision which equals S/x) is
achieved when peak area ratios are determined.

Table 5. Reproducibility of Automatic Injector

Avg. Peak _ Avg. Peak _
Analvte Area £ S/x Area Ratio .S S/x

TOR 54,990 8742.3 0.16 0.50836 0.0153 0.03
RDX 83,657 11844.0 0.14 0.73955 0.0161 0.02
TNT 155,200 24016.0 0.16 1.43610 0.0380 0.03
NG 15,612 1394.9 0.09 0.12490 0.0112 0.09
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APPENDIX F

ANALYTICAL METHODS AND QUALITY ASSURANCE DATA FOR THE HANLEY AREA SURVEY



Method No. 1
Revised December 18, 1960

DETERMINATION OF HMX OK BPHDIHG SURFACES

I.; Application; This aethod is used to sealquantltatively determine
the concentration of BMX (1,3, 5, 7-tetranitro-l, 3,5, 7-tetracyclo-
octane) on building surfaces. It is primarily designed as a screening
technique, not a quantitative aethod.

A. Tested Concentration Range.- The concentration range analyzed
is 0.006 ug/c&z to 0.15 yg/cm2 on building surface.

B. Sensitivity Limits - The signal to noise ratio was 11:1 for
2 ng injected of HMX.

At the Detection limit,
1 ng of HMX « 1.4x10-4 AU

C. Detection Limits - Employing the method of Hubeaux and Vos,
the detection limit for HMX in water was determined to be
8.0 M%lt (lowest level std.) which correspond to 0.0063 UR/cm2.

D. Interferences - Components which elute with the same retention
time as HMX and absorb UV light (254 nm) will interfere.

E. Analysis Rate - Approximately twenty samples can be analyzed
by a worker in an 8 hour day after instrument calibration.

II. Chemistry

Potential explosive, toxic inhalation and skin absorption hazards
exist. Chemical structure for HMX:

f
CH2

V
N

\
CH2
/

N
/ ^ «2 " \

02N

Alternate nomenclature - cyclotetramethylene tetranitramine; 1,3,5,7
tetranitrol-1, 3, 5, 7-tetracyclooctane; homocyclonite

f CAS RN # - 479-45-8

Melting point - 276- 7eC

Boiling point - 337°C (explodes)



III. APPARATUS

A. Instrumentation - An Altex Model 100A pump equipped with
an Altex Model 420 microprocessor. An LDC UV III Monitor
(1203) detector, a Rheodyne Model 7120 injection valve with
a 100 pi loop, and a Varian Model 9176 recorder. A Spectra
Physics SP 4000 data system.

B. HPLC Parameters -

1. Column: Spherisorb 5 micron ODS, 250x4.6 mm.
2. Mobile Phase: Acetonltrile/water, 40/60, v/v.
3. Flow: 1 ml/min.
4. Temperature: 25 °C.
5. Detector wavelength and sensitivity: 254 nm, 0.004 AUFS.
6. Recorder Span: 10 mv/full scale.
7. Injection volume: 100 yl.
8. Retention time for HMX: 9.8 minutes.

C. Hardware/Glassware -

1. Microspatula.
2. 5, 50, 100, 250 ml volumetric flasks.
3. 4 ounce bottles with Teflon lined screw caps.
4. 2 dram vials with Teflon lined screw caps.
5. Pasteur pipets (5 3/4") and bulbs.
6. 5 ml pipet and bulb.
7. Millipore solvent filtering apparatus.
8. Millipore filters, 0.45p, type HA, 47 mm.
9. 100 yl Hamilton syringe.
10. Refrigerator and freezer.
11. Cotton swabs (Q-tips).

D. Chemicals -

1. Acetone, DIG grade, Burdick and Jackson.
2. Millipore, Milli-Q purified water.

IV. STANDARDS

A. Calibration Standards -

Stock. Ten milligrams of HMX are transferred to a 50 ml
volumetric flask. The flask is diluted to the mark with
acetone and mixed well.

V. PROCEDURE

A. Sample Collection and Preparation - Place 1.5 milliliters of
acetone in a 2 dram vial. Mark a one meter square area on the
surface to be sampled. Using cotton swabs (Q-tips) wetted with



acetone to swab five 20 square centimeter areas within the
narked area. Place the swabs in the vial, cap tightly, and
return to the laboratory for analysis.

Place 100 yl of the acetone extract in a five millillter
volumetric flask and dilute to volume with distilled water.
Mix well, place in a screw capped 2-dram vial and store
refrigerated until analyzed.

B. Calibration - Inject 100 ul of each standard two times onto
the chroma tographic system. ' A solvent blank, represented by
distilled water, is also analyzed. Record the concentration,
retention time and peak height for HMX. Average the peak
heights for the duplicate injections of each standard.

C. Analysis - Inject 100 ul of each diluted sample onto the
chromatographic system. Record the retention time and peak
height for peaks eluting at the same time as HMX (within 0.1
minute of the HMX standard) .

VI. CALCULATIONS

A linear regression curve (concentration vs. peak height) is
generated from the HMX calibration data. The diluted sample
concentrations are interpolated using the curve.

The relationship between diluted extract concentration and
concentration on building surface is:

Wg/1 in diluted extract-* ————— ———————

VII. REFERENCE

1. Battelle method "Determination of HMX in Water".

Spiked Recovery Data for Water (from reference 1)

HMX in Water

H^ Target Value ng/ml Found Value ng/ml

4 8.0
4 20
4 40
4 80
4 200 193 193 191 191

7.5
19
41
79

7.5
19
39
76

7.5
20
47
80

7.5
20
37
76

f



Method No. 2
Revised December 18, 198(

DETERMINATION OF Hg. Cd. Ag. Ni. Cr AND Pb
BY ATOMIC ABSORPTION SPECTROMETRY

I. Application

The method is used for the determination of Hg, Cd, Ag, Ni, Cr,
and Pb in water and on filter papers.

A. Tested Concentration Range:

The concentration range for each metal is:

In Solutions (ppb) In Filter Mixes (ug/m )

Hg
Cd

Ag
Ni
Cr
Pb

0.2 - 4.0
0.5 - 10.0
0.5 - 10.0
5.0 - 100
5.0 - 100
5.0 - 100

0.2 - 4.0
25 - 500
0.5 - 10.0
2.5 - 50
2.5 - 50
2.5 - 50

B. Sensitivities; N/A



C. Detection Limits;

In Solutions (yg/O_________In Filters (yg/m2)

Hg 0.90 0.20 (lowest std)
Cd 0.54 27.
Ag 0.50 (lowest std) 1.1
Ni 17. 10.
Cr 5.0 (lowest std) 6.1
Pb 7.2 6.3

D. Interferences; Possible interference of sulfide
or sulfite with the Hg determination avoided by oxidation of
the samples and the use of a silver wool collector. The use
of a background corrector for the determination of the other
metals is effective for most interferences.

E. Analysis Rate;

Flame Excitation—35 determinations per day including sample
preparation.

Graphite Furnace Excitation—25 determinations per day including
sample preparation.

Mercury—15 determinations per day including sample preparation.

II. Chemistry

In direct aspiration atomic absorption spectroscopy a sample solu-
tion containing the metals in ionic form is aspirated and atomized in a flame.
Free unexcited ground state atoms are formed in the flame and absorb light
energy from a hollow cathode lamp whose cathode is made of the element being
determined. Since the wavelength of the light beam is characteristic of
only the metal being determined, the light energy absorbed is a measure of
the concentration of that metal in the sample.

The principle involved in the furnace technique is essentially
the same as with direct aspiration except a furnace, rather than a flame,
is used to atomize the sample. As a greater percentage of available analyte
atoms are vaporized and dissociated for absorption in the tube than in the
flame, the use of small volumes or detection of low concentrations of elements
is possible.



To determine mercury all forms of mercury are converted to mercuric
ions by proper digestion. The mercuric ions In the sample solution are
reduced to the elemental state, purged from the solution and passed through
an optical absorption cell positioned in the light path of an atomic absorp-
tion spectrometer. The absorption of radiation at 253.7 no from a mercury
vapor lamp is measured, providing a measure of mercury concentration in the
sample.

III. Apparatus

A. Instrumentation:

Mercury

• Parkin-Elmer Model 305B atomic absorption spectrophotometer
equipped with a mercury hollow cathode lamp.

• Absorption cell. A cylindrical tube with quartz windows
approximately 25 mm ID and 150 mm long with an inlet and
outlet sidearms, the inlet having a 12/5 female ball joint.
The cell is mounted in the optical path of the atomic absorp-
tion spectrophotometer.

• Collector tubes constructed of 7 mm Pyrex tubing, 10 cm long
with 12/5 male and female ball joints on each end, respectively.
Each is wound with 100 on of 22-gage chromel A wire and loaded
with 0.7 gram of silver wool.

• Mercury reduction apparatus. The reaction vessel is a 150 ml
gas-washing bottle with a fritted glass bubbler tube. The
outlet tube is fitted with a 12/5 male ball joint. Nitrogen
is used as the purging gas and it flows through an activated
charcoal trap, a flowmeter, and on into the inlet tube of
the reaction vessel. A by-pass circuit for the nitrogen is
provided to by-pass the reaction vessel after the mercury has
been released from solution and collected on the silver wool.

• Strip-chart recorder.

• Variac controller - 5 amp. •

• Compressed nitrogen gas.



Cadmium. Silver. Nickel. Chromium, and Lead

• Perkin-Elmer Model 5000 atomic abosrption spectrophotometer
equipped with the proper hollow cathode lamp, background
corrector, automated sample injector, HGA 500 graphite fur-
nace and stripchart recorder.

B. Atomic Absorption Parameters;

Cd Ag Ni Cr Pb

Wavelength (nm) 253.7 228.8 328.1 232.0 357.9 283.3
Slit Width (nm) 0.7 0.7 0.7 0.2 0.7 0.7
Light Source •<—————————Hollow Cathode Lamps————————»•
Excitation ~ A/A A/A A/A N/A A/A

A/A « Air/acetylene
N/A = Nitrous oxide/acetylene

HGA Excitation Parameters

Drying Temp *C
Char Temp. °C
Atomization Temp. °C
Internal Flow (ml/min)

Cd

100
400
2200
80

Ae

100
400
2600
80

Ni

100
1000
2700
40

Cr Pb

100 100
1100 700
2700 2300
200 100

C. Hardware/Glassware

500-ml beakers with cover glasses
250-ml beakers with cover glasses
250-ml Erlenmeyer flasks with cover glasses
10-ml volumetric flasks
25-ml volumetric flasks

r*
100-ml volumetric flasks
1-liter volumetric flasks

(' Eppendorf pipets
Glass pipets



D. Chemicals;

• Sulfuric acid, concentrated—reagent grade.

• Perchloric acid (60 percent)—reagent grade.

t Nitric acid, concentrated—special reagent grade of low
Hg content.

• Hydrochloric acid, concentrated—reagent grade.

• Stannous Chloride—dissolve 20 g of SnCl2 • 2 ̂ 0 in 20 ml
of concentrated HC1 and dilute to 100 ml with deionized
water.

• Hydroxlamine Hydrochloride (10 percent)—dissolve 10 g of
hydroxylamine hydrochloride in water and dilute to 100 ml.

• Potassium Permanganate (5 percent)—dissolve 50 g of
in water and dilute to 1 liter.

• Potassium Persulfate (5 percent)—dissolve 5 g of potassium
persulfate in 100 ml of water.

• Stock Solutions—Fisher Scientific Certified Standards—
1000 ug/ml for each metal.

• Iodine Monochloride Solution (1 M Stock)—add 444 ml
concentrated HC1 to 444 ml of a 25 percent (W/v) potassium
iodide solution, cool and add 75 g of potassium iodate with
stirring. Cool and dilute to 1 liter with water.

• Iodine Monochloride Solution (0.1 M)—dilute 100 ml of the
stock solution to 1 liter with water and mix well.

• Sodium Hydroxide Solution (20 percent)—dissolve 20 g of
NaOH in 100 ml water.

• Hydrogen Peroxide (30 percent)—reagent grade.

E. Reagents: Hone

IV. Standards

A. Calibration Standards;

1. Stock. Fisher Scientific Certified standard solutions
containing 1000 ug metal/ml.



2. Working:

10 ppm solution
100 ml.

- 1.0 ml of stock solution diluted to

1.0 ppm solution - 10 ml of 10 ppm solution diluted to
100 ml.

0.1 ppm solution - 10 ml of 1.0 ppm solution diluted to
100 ml.

Blank - 5 ml cone. HN03 diluted to 100 ml.
B. Control Spikes;
Spiked solutions of Fb, Ni, and Cr were prepared by adding 0.05,

0.1, 0.2, 0.5 and 1.0 ml of their 10 ppm solutions to 100 ml of water to
provide concentrations of 5, 10, 20, 50, and 100 ppb. Spiked solutions of
Ag and Cd were prepared by adding 0.05, 0.1, 0.2, 0.5 and 1.0 ml of their
1,0 ppm solutions to 100 ml to provide concentrations of 0.5, 1.0, 2.0,
5.0, and 10 ppb. Spiked solutions of Hg were prepared by adding 0.05, 0.1,
0.2, 0.5, and 1.0 ml of the 0.1 ppm Hg solution to 25 ml providing concen-
trations of 0.2, 0.4, 0.8, 2.0 and 4.0 ppb.

Spiked filter samples of Fb, Ni, and Cr were prepared by adding
0.25, 0.5, 1.0, 2.5 and 5.0 ml of the 10 ppm solutions to a filter paper
to provide concentrations of 2.5, 5.0, 10, 25, and 50 yg/square meter.
Spiked filter samples of Ag were prepared by adding 0.5, 1.0, 2.0, 5.0, and
10.0 ml of the 1 ppm solution to a filter paper to provide concentration
of 0.5, 1.0, 2.0, 5.0, and 10.0 yg/square meter. Concentration of 25, 50,
100, 250, and 500 yg Cd/square meter were obtained by adding 2.5, 5.0,
10.0, 25.0, and 50.0 ml of the 10 ppm standard solution to a filter paper.
Mercury standards of 0.2, 0.4, 0.8, 2.0, and 4.0 yg/square meter were
prepared by adding 1.0, 2.0, 4.0, 10.0, and 20.0 ml of the 0.1 ppm
standard solution to one half of a filter paper.

V. Procedures:

A. Sample Preparation!

Mercury

Aqueous Samples
Transfer 25 ml of liquid sample to a 250 ml Erlenmeyer flask.

Add 2.5 ml of concentrated l̂ SÔ  and 1.3 ml of concentrated HNO^, mixing
after each addition. Add 7.5 ml of potassium permanganate solution, stir



and add additional solution if the permanganate color does not persist.
Prepare a blank solution using the same amount of reagent. Add 4.0 ml
of potassium persulfate solution after about 15 minutes and heat on a steam
bath for two hours. Remove from the steam bath and allow the solution to
cool.

Filters
Transfer the filter sample to a 250 ml beaker, add

50 ml of 0.1 M iodine monochloride solution•and allow to stand for at
least two hours with occasional stirring.

Silver, Lead. Chromium. Nickel and Cadmium

Aqueous Samples
Transfer 100 ml of sample to a 150 ml beaker. Add 3.0 ml of

concentrated HN03 and 5.0 ml of H202 (307). Digest on the hot plate until
the volume is reduced to about 40 ml-. Cool* transfer to a 50 ml volumetric
flask and dilute to volume with water.

Filters
Transfer the composited filter sample to a 500 ml beaker, add

70 ml of concentrated HNC>3 and digest on the hot plate for about two hours.
Add 5 ml of perchloric acid (60%) and evaporate to fumes. Fume for about
5 minutes, cool and dilute with water to 50 ml in a volumetric flask.

B. Calibration;

Mercury

Standardize the mercury system by carrying aliquots of the working
standard solution containing 0.05, 0.10, 0.15 and 0.20 yg of mercury through
the procedure. This is accomplished by adding 0.50, 1.0, 1.5, and 2.0 ml
of the working standard solution directly to the reaction flask, diluting
to 125 ml with water and proceeding with the reduction, aeration and atomic
absorption measurement. (Note: The range of standardization may be
extended to 0.30 pg of mercury if necessary). Prepare a calibration curve
by plotting peak height versus yg of mercury.

Silver, Lead, Chromium. Nickel. Cadmium

The working calibration standards in Section 4.a. are introduced
manually into the flame or by the automatic sample injector into the graphite
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furnace. By proper programming the calibration data are stored in the mini-
computer system of the atomic absorption spectrometer.

C. Analysis:

Mercury

Attach a collector tube to the outlet tube of the mercury reduc-
tion apparatus (reaction flash) and adjust the stop cock to direct the
carrier gas flow through the reduction apparatus. Attach the tube from
the nitrogen gas supply to the inlet tube.

Add hydroxylamine hydrochloride solution with a medicine dropper
to the sample solution until the pink color disappears and then add 1 ml
excess. Transfer the solution (which contains 25 ml of the original liquid
sample) to the reaction vessel, washing out the Erlenmeyer flask with
deionized water and adding the washings to the solution. Dilute the
solution to 100-125 ml with deionized water, add 10 ml of stannous chloride
solution, and attach to the scrubbing system. Pass nitrogen gas through
the system at about 700 ml per minute for two minutes. Adjust the stop-
cock to the by-pass position, attach the collector tube to the absorption
cell and flush with nitrogen gas for one minute.

Plug the Variac controller into the 110 volt line, adjust the Variac
setting to 19-20, and attach the leads from the Variac controller to the
resistance wiring on the collector tube. Turn on the current, and thermally
release the amalgamated mercury until the recorded peak on the strip
recorder returns to the base line (usually 15-20 seconds). Turn off the
current, remove the collector tube from the absorption cell, and prepare
for the next run.

Measure the peak height response obtained from the sample and
determine the amount of mercury present by referring to the calibration
curve. Correct this result by subtracting the amount of Hg found in a
reagent blank carried through the whole procedure.

For the reagent blank, transfer 10.0 ml of the iodine monochloride
solution used to prepare filter samples to the reaction vessel. Dilute to
about 100 ml with water, and 5 ml of sodium hydroxide solution (20%), reduce
with hydroxylamine hydrochloride and proceed as described for water solutions..

Silver, Lead Chromium, Nickel and Cadmium

Aspirate the sample solutions contained in the 50 ml volumetric
flasks into the flame of the Perkin-Elmer Model 5000 atomic absorption
spectrometer. Use the automatic sample injector to introduce samples into
the graphite furnace if this mode of excitation is being used. The



instrument will automatically compare the response obtained from samples
with the stored calibration data and will provide a measurement of
concentration on a print-out tape.

VI. Calculations;

Mercury

( A— TO
Concentration in Water (ppb) » v " :L

where

A = yg found in sample aliquot

B « yg found in blank sample

V <= volume of sample analyzed (ml) - 25 ml for Hg

(A - B) x V,

where

2
Filters (ug/m ) x F x S

A = yg found in the aliquot portion of the sample
solution analyzed

B = yg found in the blank sample aliquot

V1 «= volume of sample solution (ml) - normally 50 ml

V- = volume of aliquot analyzed (ml) - normally 25 ml

F = fraction of one whole filter used as sample (normally 0.5)
2

S. = area swiped (m ) - normally 1

Other Metals

(CA - VConcentration in water (yg/£.) = ———=——— x 1000
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2 (CA ' V X 50

Amount on filter (ug/m ) * — - — — — —
* X A

where

CA - Concentration (ug/ml) in digested sample

CB « Concentration (pg/ml) in blank

F = Fraction of filter analyzed (normally 0.5)
2

A = area swiped (m ) - normally 1.

VII. References :

Long, Scott, and Thompson, "Atomic Absorption Determination of Elemental
Mercury Collected from Ambient Air on Silver Wool", Anal. Chem. 45, 2227
(1973).

D. L. Chase, D. L. Sgontz, E. R. Blosser, and W. M. Henry, "Summary Report
on Development and Evaluation of an Analytical Method for the Determination
of Total Atmospheric Mercury", NTIS No. PB-210822, 59 (1972).

Methods for Chemical Analysis of Water and Wastes, Environmental Monitoring
and Support Laboratory, Office of Research and Development, EPA Cincinnati,
Ohio, March 1979 Edition, Method 245.1.

Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-Elmer ,
September 1976.

Analytical Methods Using the HGA Graphite Furnace, Perkin-Elmer, March 1977.



Spike Recovery Data

A. Water

Ag
Spiked

0
0.5
1.0
2.0
5.0
10

Found

ND
0.3
0.8
1.6
4.2
8.5

Pb
Spiked

0
5
10
20
50
100

Found

ND
7
10
19
45
94

Cr
Spiked

0
5
10
20
50
100

Found

ND
5
10
18
47
92

Concentration (ug/liter)
Ni

Spiked

0
5
10
20
50
100

Found

ND
10
8

(lost)
55
103

Cd
Spiked

0
0.5
1.0
2.0
5.0
10

Found

ND
0.7
0.9
1.9
4.7
9.4

Hg
Spiked

0
0.2
0.4
0.8
2.0
4.0

Found

ND
ND
0.3
0.8
2.0
3.4

B. Filters

Concentration (vig/liter)
Ag

Spiked

0
0.5
1.0
2.0
5.0
10

Found

ND
ND
1.1
2.0
5.2
10.2

Pb
Spiked

0
2.5
5
10
25
50

Found

ND
6
8
12
27
53

Cr
Spiked

0
2.5
5
10
25
50

Found

ND
ND
6
12
27
56

Ni
Spiked

0
2.5
5
10
25
50

Found

ND
ND
8
14
27
55

Cd
Spiked

0
25
50
100
250
500

Found

ND
25
50
100
246
520

Hg
Spiked

0
0.2
0.4
0.8
2.0
4.0

Found

ND
0.19
0.33
0.79
2.1
4.2



MERCURY ON FILTERS
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/M2

e.ee
0.28

8.49

8.88

2.88

4.88

Day 1
Found Cone.
UG/M2

8.88
8.19

8.33

8.79

2.18

4.28

Day 2
Found Cone.
UG/M2

Day 3
Found Cone.
UG/M2

Day 4
Found Cone.
UG/M2

If: iA?



MERCURY ON FILTERS
1
FOUND CONC

4.20

0.8 1.6 2.4
TARGET CONC

UERTICAL AXIS TIC INTERVAL* 0.42
0.00

3.2



MERCURY ON FILTERS
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND COHC POINTS
MEAN= 1.23333333333 SD= 1.53057723316

FOUND CONC
MEAN= 1.26833333333 SD= 1.62278053558

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES CY'S) EACH TARGET CONC 1
INTERCEPT* -0.0390210586227
SLOPE* 1.06001707456
R= 0.99978892124
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST>= 0.00138949914636
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOMN SAMPLE 1
y<c>= 0.0514634962259
x(d> = 0.169620741708



CADNIUN ON FILTERS
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/N2

9.09

25.80

58.00

100.00

258.80

500.00

Day 1
Found Cone.
UG/N2

0.00
25.00
50.00

100.00

246.00

520.00

Day 2
Found Cone.
UG/N2

Day 3
Found Cone.
UG/M2

Day 4
Found Cone.
UG/N2



CADMIUM ON FILTERS
1
FOUND CONC

529.00

cr>

0.09
VERTICAL AXIS^TIC INTERMAL- 32

499 599
TARGET CONC



CADMIUM ON FILTERS
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS

MEAN= 154.166666667 SD= 191.322154145
FOUND CONC
MEAN= 156.833333333 SD= 198.222518062

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* -2.83665338645
SLOPE= 1.03569721116
R= 0.999643347375
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST)= 35.0278884472
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOMN SAMPLE 1
y<c>= 11.5298900739
x(d)= 27.5150511892



NICKEL ON FILTERS
1
COMPILATION OF TARGET COHC. US FOUND CONC

Target Cone.
UG.--H2

e.ee
2.se
5.00

ie.ee
25.ee
se.ee

Day 1
Found Cone.
UG/M2

e.ee
e.ee
8.00

i4.ee
27. ee
55.ee

Day 2
Found Cone.
UG/M2

Day 3
Found Cone.
UG/M2

Day 4
Found Cone.
UG/M2



NICKEL OH FILTERS
1
FOUND CONC

55,_00

10
0.00

UERTICAL AXIS TIC INTERVAL- 5.5

20 30
TARGET CONC

40



/I

NICKEL ON FILTERS
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS
MEAN* 15.416666666? SD= 19.1322154145

FOUND CONC
MEAN= 17.3333333333 SD* 21.9301371053
N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* 0.472396129767
SLOPE* 1.0936824132
R= 0.994988081191
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST)» 5.53642572568
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEMEL <USUALLY .1, EACN CONFID BAND IS
.05 SO TOTAL P* .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOWN SAMPLE 1
yCc>= 6.18402593282
x<d> = 10.207739712



TOTAL CHROMIUM OH FILTERS
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/M2

9.08

2.58

5.89

ie.ee
25.ee
5e.ee

Day 1
Found Cone.
UG/M2

e.ee
e.ee
6.88

I2.ee
27.ee
56.ee

Day 2
Found Cone.
UG/M2

Day 3
Found Cone.
UG/M2

Day 4
Found Cone.
UG/M2



TOTAL CHROMIUM ON FILTERS
1
FOUND CONC

56.00

to
N>

10
0.00

VERTICAL AXIS TIC INTERVAL' 5.6

20 30
TARGET CONC

40 50



TOTAL CHROMIUM ON FILTERS
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS

MEAN= 15.4166666667 SD* 19.1322154145

FOUND CONC
MEAN= 16.8333333333 SD* 21.6556382189

N0. RUNS 1 TOTAL X-V ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT^ -9.585657370518
SLOPE* 1.12988047809
R= 0.998221178287
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)= 2.08366533866
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P* .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 2.9183038876
xCd>- 6.10213883257



LEAD OH FILTERS
1
COMPILATION OF TARGET CONC. US FOUND CONC
Target Cone.
UG/M2

e.ee
2.58
5.89

18.88

25.88

58.88

Day 1
Found Cone .
UG/N2

8.88
6.88
8.88

12.88

27.88

53.88

Day 2
Found Cone.
UG/M2

Day 3
Found Cone.
UG/M2

I

i

Day 4
Found Cone.
UG/H2



LEAD OH FILTERS
1
FOUND CONC

53.90

18e.ee
UERTICAL AXIS TIC INTERUAL'

29 30
TARGET CONC

48 58

5.3



LEAD ON FILTERS
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS
MEAN= 15.4166666667 SD= 19.1322154145

FOUND CONC
MEAN= 17.6666666667 SD= 19.5414090246

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES CY'S) EACH TARGET CONC 1

INTERCEPT* 1.94991462721
SLOPE= 1.01946499715
R= 0.998117582439
MEAN SQR DEM OF POINTS FROM REGRESSION <ST ERROR EST>= 1.7953898691
COMPUTE T
D.F.* 4
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES OH UNKNOMN SAMPLE 1
y<c>= 5.20246998679
x(d)= 6.27557897609



SILUER OH FILTERS
1
COMPILATION OF TARGET COHC. US FOUND CONC

Target Cone.
UG/M2

8.09
0.50

1.00

2.00

5.00
10.00

Day 1
Found Cone.
UG/M2

0.00

0.00

1.10

2.00
5.20
10.20

Day 2
Found Cone.
UG/M2

Day 3
Found Cone.
UG/M2

Day 4
Found Cone.
UG/M2



SILVER ON FILTERS
1
FOUND CONC

18.28

c»

e.ee
VERTICAL AXIS TIC INTERMAL* 1.82

4 "5"
TARGET CONC

8 18



SILMER ON FILTERS
1
TARGET COHC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS

MEAN= 3.08333333333 SD= 3.8264438829

FOUND CONC
MEAN= 3.08333333333 SD= 3.9811639839

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* -0.128834149118
SLOPE= 1.83892999431
R= 0.998553816527
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)= 8.0572623790555
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACN CONFID BAND IS
.85 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOWN SAMPLE 1
y<c>= 0.460837266725
x(d>= 1.10153175206



HERCURY IN HATER
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

8.88
8.28

8.48

8.88

2.88

4.88

Day 1
Found Cone.
UG/L

0.00

0.00

0.30

0.80

2.00
3.40

Day 2
Found Cone.
UG/L

Day 3
Found Cone .
UG/L

Day 4
Found Cone.
UG/L

u>o



MERCURY IN HATER
1
FOUND CONC

3.49

0.80.00
UERTICAL AXIS TIC INTERVAL- 0.34

1.6 2.4
TARGET CONC

3.2



MERCURY IN HATER
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS
MEAN- 1.23333333333 SD= 1.53057723316
FOUND COMC
MEAN* 1.08333333333 SD= 1.36002450958
NO. RUNS 1 TOTAL X-Y ALL RUNS 6 NO. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* -0.00574843483211
SLOPE* 0.883039271485
R= 0.993776064621
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST)= 0.0286909504838
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOHN SAMPLE 1
y<c>= 0.405418119054
x<d> = 0.909018140513

U)



CADMIUM IN MATER
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

0.00

0.50

1.00

2.00

5.00

10.00

Day 1
Found Cone.
UG/L

0.00

0.70

0.90

1.90
4.70
9.40

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L

OJ



CADMIUM IN HATER
1
FOUND CONC

9,40

0.60
VERTICAL AXIS TIC INTERVAL" 0.94

4 6
TARGET CONC

8 18



CADMIUM IN HATER
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS
MEAN= 3.08333333333 SD= 3.8264430829

FOUND CONC
MEAN= 2.93333333333 SD= 3.57024742373
N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* 0.0574274331246
SLOPE* 0.932726237906
R= 0.999657289169
MEAN SQR OEM OF POINTS FROM REGRESSION (ST ERROR EST>= 0.0109191804212
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOHN SAMPLE 1
y(c>= 0.311080625786
x<d)= 0.539512092829

CO



NICKEL IN HATER
i

Target Cone.
UG/L

0.00

5.00

10.99

50.00

100.00

Day 1
Found Cone.
UG/L

0.00

10.00

8.60

55.00

103.00

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L



NICKEL IN HATER
1
FOUND CONC

183.08

0.00
UERTICAL AXIS TIC INTERVAL- 10.3

40 60
TARGET CONC

80 100



NICKEL IN HATER
1
TARGET CONC
ANALYSIS OF 5 TARGET CONC-FOUND COHC POINTS

MEAN= 33 SD= 42.3674493286
FOUND CONC
MEAN= 35.2 SD= 43.5979182467
N9. RUNS 1 TOTAL X-Y ALL RUNS 5 N9. COHCENTR 5
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* 1.31754874652
SLOPE= 1.92674094798
R= 8.997783598984
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST)= 11.2219127296
COMPUTE T
D. F. - 3
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.95 SO TOTAL P= .1)
.1
t= 2.3533525796
•EPLICATES ON UNKNOUN SAMPLE 1
y < c > * 19.483845969
x<d)= 17.4559574531



TOTAL CHROMIUM IN WATER
I
COMPILATION OF TftRGET CQHC. M3 FOUND CQHC

Target Cone.
UG.--L

0.00

5.00

10.00

20.00
50.00

100.00

Day 1
Found Cone.
UG/L

0.89

5.00

10.00

16.00
47.00

92.00

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4 ,
Found Cone.
UG/L



TOTAL CHROMIUM IN WATER
1
FOUND CONC

92.09

20
9.00

UERTICAL AXIS TIC INTERVAL* 9.2

49 60
TARGET COHC

80 190



TOTAL CHROMIUM IN HATER
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND CONC POINTS

MEAN* 30.8333333333 SD= 38.264430829

FOUND CONC
MEAN= 28.6666666667 SD= 35.189013437

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* 0.314741035857
SLOPE= 0.919521912351
R= 0.999885452143
MEAN SQR DEU OF POINTS FROM REGRESSION CST ERROR EST>=* 0.354581673319
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH COHFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOWN SAMPLE 1
y<0= 1.76019230441
x<d)= 3.12867970673



LEAD IN MATER
1
COMPILATION OF TARGET CONC^ US FOUND CQNC
Target Cone.
UG/L

e.ee
5.86

ie.ee
2e.ee
5e.ee
iee.ee

Day 1
Found Cone.
UG/L

e.ee
7.00

ie.ee
i9.ee
45.ee
94.ee

Day 2
Found Cone .
UG/L

Day 3
Found Cone.
UG/L

i

Day 4
Found Cone.
UG/L



LErtD IN MATER
1
PC I'NO CONC

y<c

e.ee
MERTICfiL AXIS TIC INTERVAL

tee



LEAD IU HATER
1
TARGET CMC
ANALYSIS OF 6 TARGET CONC-FOUND COHC POINTS
MEAN= 30.8333333333 SD= 38.264430829 j

FOUND COHC
MEAN= 29.1666666667 SD=< 35.4029189004

H0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. COHCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT= 0.656801365965
SLOPE= 0.924644280023
R= 0.999380508537
MEAH SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST)= 1.94052361982
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOHN SAMPLE 1
y(c>= 4.03826544762
x(d>= 7.23740098413



SILUER IN HATER
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

0.00

0.50

1.00

2.00

5.00
10.00

Day 1
Found Cone.
UG/L

0.00

0.30
0.80

1.60

4.20

6.50

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L



SILUER IN HATER
1
FOUND CONC

8.58

e.08
VERTICAL AXIS TIC INTERVAL' 9.85

4 6
TARGET CONC

8 18



SILUER IN HATER
1
TARGET C0NC
ANALYSIS OF 6 TARGET CONC-FOUND COHC POINTS

MEAN= 3.08333333333 SD= 3.8264430829
FOUND COHC
MEAH= 2.56666666667 SD= 3.27576962967

N0. RUNS 1 TOTAL X-Y ALL RUNS 6 N0. CONCENTR 6
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* -0.0726807057484
SLOPE= 0.856004553216
R= 0.999903250801
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST>= 0.00259533295406
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACN CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOHN SAMPLE 1
y<c>= 0.0509828849724
x<d)= 0.287639419638



Method No. 3
Revised December J8, 1980

NITROGYLCERIN (NG) AND NITROCELLULOSE (NC) ON SURFACES

I. • Application; This method is applicable for the qualitative determination
of nitroglycerin and nitrocellulose on surfaces.

A. Tested Concentration Range - 0.04 to 40 micrograms per square centimeter.

B. Sensitivity - N/A.

C. Detection Limits - 0.4 micrograms per square centimeter determined
by testing the above concentration range for visible color response.

D. Interferences - Other nitrate esters will give a positive response.
The color of the surface can affect ability to distinguish the color.

E. Analysis Rate - Approximately 2 minutes are required to conduct this
analysis. Limitations on the number of analyses that can be performed
by this method are generally dictated by the proximity erf the surfaces
to be analyzed.

II. Chemistry

A. Alternate Nomenclautre and Chemical Abstracts Registry Number -
Nitroglycerin: NB; Trinitroglycerin; Glyceryl trinitrate CAS RN-55-63-0
Nitrocellulose: NC; Cellulose nitrate Pyroxylin; colloidon
cotton; soluble gun cotton. CAS RN-9004-70-0

B. Physical and Chemical Properties - NG: mp «= 13CC, decomposes at
145°C NC: decomposes on heating. Hazards: Explosive hazard,
avoid heat, shock, or open flame. Toxic inhalation and skin
absorption hazards exist.

C. Chemical Reactions - Nitrite ion is cleaved in basic solution
which diazotizes procaine, in acidic solution, which in turn couples
with N,N-dimethyl-1-naphthylaoine to produce an azo-dye. This
presence or absence of color is decided by visual inspection.

III. Apparatus

A. Instrumentation - N/A

B. Parameters - N/A

f



C. Hardware/Glassware

1. cotton-tipped swabs
2. 1 dram screw cap vials
3. volumetric flasks - 100 ml, 10 ml
4. pipettes - 50 ml, 1 ml, 10 pi, and 5 ml graduated
5. 100-ml graduated cyclinder
6. l-cm^ confined area spottest paper
7. Sprayers and reservoir bottles

D. Chemicals

1. KOH, Analytical Reagent grade
2. ethanol, ACS grade
3. glacial acetic acid, ACS grade
4. procaine
5. N,N-dimethyl-l-naphthylamine

E. Reagents

1. Reagent A (5% ethanolic KOH) - Weigh 5 g of KOH into the sprayer
reservoir. Add 100 ml of ethanol, measured using the graduated
cylinder. Swirl to dissolve KOH.

2. 50% acetic acid - water (nitrate free). Dilute to volume with
deionized water.

3. Reagent B - Weigh 0.35 grams each of procaine and N,N-dimethyl-l-
naphthylamine into a second sprayer reservoir. Add the 100 ml
of 50% acetic acid. Cap and shake until the reagents are dissolved,

IV. Standards

A. Calibration Standards

1. A 4 g/1 solution of NC is prepared by weighing 40 og of NC in a
10 ml volumetric flask and diluting to the mark with acetone.
When 10 ul are spotted on confined area spottest paper,
this concentration corresponds to 40 yg/cm2.

2. A 0.4 g/1 solution of NC is prepared by pipetting 1 ml of the
4 g/1 solution into a 10 ml volumetric flask and diluting to
the mark with acetone. When 10 yl are spotted on confined area
spottest paper, this concentration corresponds to 4 pg/cm2.

3. A 40 mg/1 solution of NC is prepared by pipetting 1 ml of the
0.4 g/1 solution into a 10 ml volumetric flask and diluting to
the mark with acetone. When 10 yl are spotted on confined area
spottest paper, this concentration corresponds to 4 yg/cm2.



4. The NG standards having 4 g/1, 0.4 g/1, and 40 mg/1 are prepared
in a way analogous to Steps 1, 2, and 3. The 4 g/1 solution of
NG is prepared by pipetting 4 ml of a 1% NG in acetone SARM
into a 10 ml volumetric flask and diluting to the mark with acetone.

5. A 100 mg/1 solution of NC is prepared by pipetting 2.5 ml of the
0.4 g/1 solution into a 10 ml volumetric flask, using the 5 ml
graduated pipette, and diluting to the mark with acetone. This
solution is used routinely for a procedure check.

B. Control Spikes - N/A.

V. Procedure

A. Testing the Spray Solution

— - 1. Dip a cotton swab into a vial containing a 100 mg/1 (0.01%) solution of N

2. Withdraw the swab and allow it to air dry.

3. Spray the swab with Reagent A and allow it to dry.

4. Spray the swab with Reagent B.

5. A positive test is indicated by a violet or red violet color and
indicates that the spray solution is adequate for testing.

B. Surface Testing - The surface to be tested is not prepared in any way.
Holding the sprayer approximately 6 inches from the surface, apply
Reagent A for approximately one second. Allow the alcohol to evaporate,
then spray with Reagent B in the same manner and in the same location
as Reagent A. A postive test is indicated by a violet or red violet
color against a pale pink background.

VI. Calculations - N/A.

VII. References - NAVEODFAC Technical Report TR-185 Development of a Simple
Portable Detection Kit for Selected Explosives, Robert E. Wyant, Battelle
Columbus Laboratories, September 1977.



Method No. 4
Revised December 18, 1980

2.4.6-TRINITROTOLUENE (TOT). 2.4- AND 2.6-DINITROTOLUENE (DNT)
AND 2.4.6-TRINITROPHENYLMETHYLNIT8AMINE (TETRYL) ON SURFACES

I. Application! This method is applicable for the qualitative
determination of TNT, DNTs, and tetryl on surfaces.

A. Tested Concentration Range - 0.4 to 40 micrograms per square
centimeter.

B. Sensitivity - N/A.

C. Detection Limits - 0.4 micrograms per square centimeter
determined by testing the above concentration range for
visible color response.

D. Interferences - Background color can affect ability to distinguish
the color reaction.

E. Analysis Rate - Approximately 2 minutes are required to conduct
this analysis. Limitations on the number of analyses that can
be performed by this method are generally dictated by the
proximity of the surfaces to be analyzed.

II. Chemistry

A. Alternate Nomenclature and Chemical Abstracts Registry Numbers -
2,4,6-Trinitrotoluene: TNT; CAS RN 118-96-7; 2,4-Dinitrotoluene:
2,4-DNT; CAS RN 121-14-2; 2,6-Dinitrotoluene: 2,6-DNT; CAS RN
606-20-2; Tetryl: 2,4,6-Trinitrophenylmethylnitramine; 2,4,6-
Tetranitro-N-methyl-N-aniline; CAS RN 479-45-8.

B. Physical and Chemical Properties - TNT: mp « 82°C; bp * 240°C
(explodes). 2,4-DNT: mp «="71 C; bp - 300CC (decomposes).
2,6-DNT: mp « 66«C; bp * 300eC (decomposed) Tetryl: mp - 131°C;
bp - 187BC (explodes). Hazards: Use caution in handling.
Potential explosive, toxic inhalation, and skin absorption hazards
exist.

C. Chemical Reactions - An example of the chemical reaction which
occurs is given below for 2,4-DNT.

(Eth)&NOH
DMF

+
CH3

"<^^* NO2

Colored species



III. Apparatus

A. Instrumentation - N/A.

B. Parameters - N/A.

C. Hardware/Glassware

1. cotton tipped swabs
2. 1-dram screw cap vials
3. volumetric flasks - 10 ml
4. sprayers and reservoir bottles
5. pipettes - 50 ml, 1 ml, 10 pi, and 5 ml graduated
6. l-cn2 confined area spotting paper

D. Chemicals

1. DMF, ACS Grade
2. fluorene
3. 10% tetraethyl ammonium hydroxide in water.

E. Reagents

1. Reagent A - Weigh 0.2 g of fluorene into the sprayer
reservoir. Add 10 ml of DMF, measured using the graduated
cylinder. Swirl until the fluorene is dissolved.

2. Reagent B - Using a graduated cylinder, measure 100 ml of
10% tetraethylammonium hydroxide into a sprayer reservoir.

IV. Standards

A. Calibration Standards

1. A 4 gram per liter solution of TNT is prepared by weighing
40 mg of TNT into a 10 ml volumetric flask and diluting to
the mark with acetone. When 10 yl are spotted on confined
area spotting filter paper, this concentration corresponds
to 40 pg/cm2.

2. A 0.4 g/1 solution of TNT is prepared by pipetting 1 ml of
the 4 g /I solution into a 10 ml volumetric flask and diluting
to the mark with acetone. When 10 yl are spotted on confined
area filter paper. This concentration corresponds to 4

3. A 100 mg/1 solution of TNT is prepared by pipetting 2.5 ml of
the 4 g/1 solution into a 10 ml volumetric flask using the 5 ml
graduated pipette, and diluting to the mark with acetone.
This solution is used routinely for a procedure check.



4. A 40 mg/1 solution of TNT is prepared by pipetting 1 ml
of the 0.4 g/1 solution into a 10 ml volumetric flask and
diluting to the mark with acetone. When 10 ul are spotted
on confined area spotting filter paper, this concentration
corresponds to 0.4 yg/cnr.

5. Steps 1, 2 and 4 are repeated for 2,4-DNT, 2,6-DNT and tetryl.

B. Control Spikes - N/A.

V. Procedure

A. Validation of the Spray Solution

1. Dip a cotton swab into a vial containing a 100 mg/1 (0.01%)
solution of TNT.

2. Withdraw the swab and allow it to air dry.

3. Spray the swab with Reagent A.

4. Spray the swab with Reagent B.

5. A positive test is indicated by a maroon color and indicates
that the spray solution is adequate for testing.

B. Surface Testing - The surface to be tested is not prepared in any
way. Holding the sprayer approximately 6 inches from the surface,
apply Reagent A for approximately one second. Wait 5 seconds and
apply Reagent B in the same manner and in the same location as
Reagent A. A positive test is indicated by the following color
reactions against a colorless background: TNT - maroon;
DNTs - blue green; Tetryl - orange.

VI. Calculations - N/A.

VII. References - Colorimetric and Fluorimetric Analysis of Organic Compounds.
M. Pesez and J. Barton, Marcel Dekker, Inc., New York, N.Y. 1974.

I /



Method No. 5
Revised December 18, 1980

TETRAZENE ON SURFACES

I. Application - This method is applicable for the qualitative
determination of tetrazene on surfaces.

A. Tested Concentration Range - 0.4 to 40 yg/cm2.

B. Sensitivity - N/A.

C. Detection Limits - 0.4 yg/cm2 determined by testing the above
concentration range for visible color response.

D. Interferences - Background color will interfere with the ability
to distinguish the color reaction.

E. Analysis Rate - Approximately 1 minute is required to conduct
this analysis. Limitations on the number of analyses that
can be performed by this method are generally dictated by the
proximity of the surfaces to be analyzed.

II. Chemistry

A. Alternate Nomenclature and Chemical Abstracts Registry Number -
Tetrazene: CAS RN

B. Physical and Chemical Properties - mp - decomposes; bp - N/A.
Hazard: Tetrazene is explosive, especially in the dry state.
The neat solid should be stored in isopropanol and only a small
portion should be dried, by placing on a clean filter paper,
to prepare analytical standards.

C. Chemical Reactions - The precise chemical complexation reaction
which forms the colored species is not known.

III. Apparatus

A. Instrumentation - N/A.

B. Parameters - N/A.

C. Hardware/Glassware

1. cotton tipped swabs
2. 1-dram screw cap vials
3. volumetric flasks•- 100 ml, 10 ml
4. pipettes - 1 ml, 10-yl, and 5 ml graduated
5. 10-ml and 25-ml graduated cylinders
6. 1-cnr confined area spottest paper
7. sprayer and reservoir bottle
8. 8 oz. screw cap bottles



D. Chemicals

1. NaOH, Analytical Reagent grade
2. acetone, ACS grade
3. sodium nitroprusside
4. potassium ferricyanide
5. nethanol, ACS grade

E. Reagents

1. Reagent A - Weigh 100 g of NaOH into a screw cap bottle.
Add 100 ml of distilled water, cap, and swirl until dissolved.

2. .Reagent B - Weigh 10 g of sodium nitroprusside into a screw
cap bottle. Add 10 ml of distilled water, cap, and swirl
until dissolved.

3. Reagent C - Weigh 10 g of potassium ferricyanide into a
screw cap bottle. Add 10 ml of distilled water, cap, and
swirl until dissolved.

4. Fresh each day, mix 10 ml each of reagents A, B, and C in
a sprayer reservoir bottle. Add 30 ml of distilled water,
swirl, and allow to stand for 20 minutes. Add 60 ml of
acetone and swirl.

IV. Standards

A. Calibration Standards

1. A 4 g/1 solution of tetrazene is prepared by weighing 40 mg
of tetrazene into a 10 ml volumetric flask and diluting to
the mark with methanol. When 10 pi are spotted on confined
area spottest paper, this concentration corresponds to
40 ug/cm^.

2. A 0.4 g/1 solution of tetrazene is prepared by pipetting
1 ml of the 4 g/1 solution into a 10 ml volumetric flask
and diluting to the mark with methanol. When 10 pi are
spotted on confined area spottest paper, this concentration
corresponds to 4 yg/cm^.

3. A 100 mg/1 solution of tetrazene is prepared by pipetting
2.5 ml of the 0.4 g/1 solution into a 10 ml volumetric flask,
using a 5 ml graduated pipette, and diluting to the mark
with methanol. This solution is used routinely for a procedure check.

4. A 40 mg/1 solution of tetrazene is prepared by pipetting 1 ml
of the 0.4 g/1 solution into a 10 ml volumetric flask and
diluting to the mark with methanol. When 10 ul are spotted
on confined area spottest paper, this concentration corresponds
to 0.4



B. Control Spikes - N/A.

V. Procedure

A. Testing the Spray Solution

1. Dip a cotton swab into a vial containing a 100 mg/1 (0.01%)
solution of tetrazene.

2. Withdraw the swab and allow it to air dry.

3. Spray the swab with the color reagent.

4. A positive test is indicated by a red-orange color and
indicates that the spray is adequate for testing.

B. Surface Testing - The surface to be tested is not prepared in
any way. Holding the sprayer approximately six inches from the
surface, apply the spray reagent for about one second. A positive
test is indicated by a red-orange color against a yellow back-
ground .

VI. Calculations - N/A.

VII. References - personal communication with R. E. Wyant, Battelle,
Columbus Laboratories.



Method No. 6
Revised December 18, 1980

2.4.6-TRINITRORESORCINOL (STYPHNIC ACID) AND
LEAD STYPHNATE ON SURFACES

I. Application; This method is applicable for the qualitative
determination of styphnic acid and lead styphnate on surfaces.

A. Tested Concentration Range - 0.4 to 40 vg/cm^.

B. Sensitivity - N/A.

C. Detection Limits - 0.4 yg/cm2 determined by testing the above
concentration range for visible color response.

D. Interferences - Background color will interfere with ability to
see the color reaction.

E. Analysis Rate - Approximately 1 minute is required to conduct this
analysis. Limitations on the number of analyses that can be
performed by this method are generally dictated by the proximity
of the surfaces to be analyzed.

II. Chemistry

A. Alternate Nomenclature and Chemical Abstracts Registry Number -
2,4,6-Trinitroresorcinol: TNR; Styphnic Acid; CAS RN-82-71-3

B. Physical and Chemical Properties - mp « 175°C;
Hazards: TNR is explosive and toxic. Only small quantities
of the neat material should be handled with the analyst wearing
gloves. Avoid heating the material.

C. Chemical Reactions - The precise chemical complexation reaction
of the Styphnate ion which forms the colored species is not
known.

III. Apparatus

A. Instrumentation - N/A.

B. Parameters - N/A.

C. Hardware/Glassware

1. cotton tipped swabs
2. 1 dram screw cap vials
3. volumetric flasks - 100 ml, 10 ml
4. pipettes - 1 ml, 10 ul, and 5 ml graduated
5. 100 ml graduated cylinder
6. 1 cm2 confined area spottest paper
7. sprayers and reservoir bottles



8. filter paper - 11 cm Whatman 42
9. glass funnel
10. 125 ml Erlenmeyer flask

D. Chemicals

1. NaOH, Analytical Reagent Grade
2. Stannous chloride trihydrate
3. Acetone, ACS Grade

E. Reagents

The reagent for this test must be prepared fresh at least
every 3 days.

Weigh 5 g of NaOH and 10 g of stannous chloride trihydrate
into an Erlenmeyer flask. Add 100 ml of distilled water,
measured using the graduated cylinder, and swirl until all
NaOH is dissolved. Filter the reagent through a Whatman 42
paper into the sprayer reservoir.

IV. Standards

A. Calibration Standards

1. A 4 g/1 solution of TNR is prepared by weighing 40 mg of
TNR into a 10 ml volumetric flask and diluting to the mark
with acetone. When 10 yl are spotted on confined area
spottest paper, this concentration corresponds to 40 yg/cm .

2. A 0.4 g/1 solution of TNR is prepared by pipetting 1 ml of
the 4 g/1 solution into a 10 ml volumetric flask and diluting
to the mark with acetone. When 10 yl are spotted on confined
area spottest paper, this concentration corresponds to
4 yg/cm2.

3. A 100 mg/1 solution of TNR is prepared by pipetting 2.5 ml
of the 0.4 g/1 solution into a 10 ml volumetric flask, using
a 5 ml graduated pipette, and diluting to the mark with
acetone. This solution is used routinely for a procedure check.

4. A 40 mg/1 solution of TNR is prepared by pipetting 1 ml of
the 0.4 g/1 solution into a 10 ml volumetric flask, and
diluting to the mark with acetone. When 10 yl are spotted
on confined area spottest paper, this concentration corresponds
to 0.4 yg/cm2.

B. Control Spikes - N/A,



V. Procedure

A. Testing the Spray Solution

1. Dip a cotton swab into a vial containing a 100 mg/1
(0.01%) solution of TNR.

2. Withdraw the swab and allow it to air dry.

3. Spray the swab with the color reagent.

A. A positive test indicated by a yellow-brown color and
indicates that the spray solution is adequate for testing.

B. Surface Testing - The surface to be tested is not prepared in
any way. Holding the sprayer approximately six Inches from
the surface, apply the spray reagent for about one second.
A positive test is indicated by a yellow-brown color.

VI. Calculations - N/A.

VII. References - personal communication with R. E. Wyant, Battelle,
Columbus Laboratories.

S



Method No. 7
Revised December 18, 1980

CYCLOTETRAMETHYLENETETRAMITRAMIHE (HMX) AND
PENTAERYTHRITE TETRANITRATE (PETN) ON SURFACES

I. Application: This method is applicable for the qualitative determination
of HMX and PETN on surfaces.

A. Test Concentration Range - 0.4 to 40 micrograms per square centimeter .

B. Sensitivity - N/A .

C. Detection Limits - 0.4 micrograms per square centimeter determined by
testing the above concentration range for visible color response .

D. Interferences - Other nitrate esters will give a positive response.
The color of the surface can affect ability to see the color.

E. Analysis Rate - Approximately 2 minutes are required to conduct this
analysis. Limitations on the number of analyses that can be performed
by this method are generally dictated by the proximity of the surfaces
to be analyzed.

II. Chemistry

A. Alternate Nomenclature and Chemical Abstracts Registry Number -
Cyclotetramethylenetetranitramine: HMX; homocyclonite; 1,3,5,7-
tetranitro-l,3,5,7-tetrazacyclooctane; CAS RN-479-45-8

Pentaerythrite Tetranitrate: PETN; penta; pentrit; nitro pentaery-
thrite CAS RN-78-11-5

B. Physical and Chemical Properties - HMX: mp » 276-7'C; bp = 337°(explodes)
PETN: mp «= 141.3°C; bp «= 210eC (explodes). Hazards: Potential
explosive, toxic inhalation, and skin absorption hazards exist. . Use
caution in handling.

C. Chemical Reactions - Nitrate ion is cleaved by zinc which diazotizes
procaine in acidic solution, which in turn couples with N,N-dimethyl-l-
naphthylamine to produce an azo-dye. The presence or absence of color
is decided by visual inspection.

III. Apparatus

A. Instrumentation - N/A.

B. Parameters - N/A.



C. Hardware/Glassware

1. cotton-tipped swabs
2. volumetric flasks - 100 ml, 10 ml
3. sprayers and reservoir bottles
4. 100-ml graduated cylinder
5. pipettes - 50 ml, 1 ml, 10 yl, and 5 ml graduated
6. 1 ctn^ confined area spottest paper
7. 1 dram screw cap vials

D. Chemicals

1. toluene, ACS grade
2. glacial acetic acid, ACS grade
3. zinc dust
4. procaine
5. N,N-dimethyl-l-naphthylamine.

E. Reagents

1. Reagent A - Weigh 10 grains of zinc dust into the sprayer
reservoir. Add 100 ml of toluene, measured in the graduated
cylinder. The zinc will be a dispersion upon shaking, but will
not be dissolved.

2. 50% acetic acid - 50 ml of glacial acetic acid into a 100 ml
volumetric flask which is partially filled with deionized water
(nitrite free). Dilute to volume with deionized water.

3. Reagent B - Weigh 0.35 grams each of procaine and N,N-dimethyl-l-
naphthylamine into a second sprayer reservoir. Add the 100 ml
of 50% acetic acid. Cap and shake until the reagents are dissolved.

IV. Standards

A. Calibration Standards

1. A 4 gram per liter solution of PETN is prepared by weighing AO mg
of PETN in a 10 ml volumetric flask and diluting to the mark with
acetone. When 10 ul are spotted on confined area spottest
paper, this concentration corresponds to AO ug/cm^.

2. A 0.4 gram per liter solution of P_TN is prepared by pipetting
1 ml of the 4 g/1 solution into a 10 ml volumetric flask and
diluting to the mark with acetone. When 10 ul are spotted on
confined are spottest paper, this concentration corresponds
to 4 ug/cin2.

3. A 100 mg/1 solution of PETN is prepared by pipetting 2.5 ml of the
0.4 g/1 solution into a 10 ml volumetric flask, using the 5 ml
graduated pipette and diluting to the mark with acetone.
This solution is used routinely for a



4. A 40 mg/1 solution of PETN is prepared by pipetting 1 ml of
the 0.4 g/1 solution into a 10 ml volumetric flask and diluting
to the mark with acetone. When 10 yl are spotted on confined
area spottest paper, this concentration corresponds to
0.4 yg/cm2.

5. Steps 1, 2, and 4 are repeated for HMX.

B. Control Spikes - N/A.

V. Procedure

A. Testing the Spray Solution

1. Dip a"cotton swab into a vial containing a 100 mg/1 (0.01%)
solution of PETN.

2. Withdraw the swab and allow it to air dry.

3. Spray the swab with Reagent A, shaking will before using.

4. Spray the swab with Reagent B.

5. A positive test is indicated by a violet or red violet color
and indicates that the spray solution is adequate for testing.

B. Surface Testing - The surface to be tested is not prepared in any way.
Holding the sprayer approximately 6 inches from the surface, apply
Reagent A, after shaking, for approximately one second. Wait 15
seconds and apply Reagent B in the same manner and in the same location
as Reagent A. A positive test is indicated by a violet or red violet
color against a pale pink background.

VI. Calculations - N/A.

VII. References - NAVEODFAC Technical Report TR-185 "Development of a Simple
Portable Detection Kit for Selected Explosives", Robert E. Wyant, Battelle
Columbus Laboratories, September 1977.



Method No. 8
Revised December 16, 1980

DETERMINATION OF 2,4,6-TRINITRORESORCINOL
______(STYPHNIC ACID) IN WATER______

I. APPLICATION

This method is used to quantitatively determine the concentration of
styphnic acid (TNR) in aqueous samples.

A. Tested Concentration Range. The concentration range is
from 20 to 500 vg/t.

B. Sensitivity Limits. The signal to noise ratio was 10:1
for 2.5 ng of TNR.
At detection limit 1 ng * 8.5xlO~5 AU

c- Detection Limits. The detection limit has been determined
to be 32 ug/liter.

D. Interferences. Compounds which adsorb UV light at 254nm and
coelute with TNR will interfere.

E. Analysis Rate. Approximately fifteen samples can be analyzed
by one worker in an eight hour day.

II. SEPARATION SYSTEM AND CHEMISTRY

TNR, whose chemical structure is shown below, has a high UV
absorbance at 254nm, so it can be detected using a UV detector (with a
fixed wavelength of 254nm) with high sensitivity. The separation is
performed using a reversed-phase high performance liquid chromatographic
systen with a C^g-bonded-phase column. In order to avoid ionization of
the TNR, some acetic acid is added to the mobile phase, thereby protonating
the TNR.



TNR

CAS RN If
Melting Point
Boiling Point

Handling Hazards

82-71-3
175°C
N/A
TNR is explosive and toxic. Only small quantities
of the neat material should be handled with the
analyst wearing gloves. Avoid heating the material.

III. APPARATUS

Instrumentation. Waters Model 45 HPLC pump, a Rheodyne
Model 7120 injection valve, an LDC UV III Monitor (1203) detector
and a Linear Model 235 strip-chart recorder.
HPLC Parameters
1. Column: 25 x 0.46 cm ID SS
2. Column Packing: Spherisorb ODS
3. Particle Diameter: 5 um
4. Mobile Phase: 152 Acetonitrile/852 Water + 0.5% Acetic Acid
5. Flow Rate: 1.5 ml/min.
6. Inlet Pressure: -2000 psi
7. Temperature: ambient
8. Injection Volume: 50 yl
9. Detector Wavelength: 254 nm
10. Detector Sensitivity: 0.04 AUFS
11. Recorder Span: 10 mV FS
12. Chart Speed: 0.5 cm/min
13. Retention Time for TNR: 3.50 min



C. Hardware/Glassware
1. Millipore all glass filter apparatus
2. Nuclepore polyester filters, 0.2 ym pore size, 47 mm

diameter
3. 1000-ml graduated cylinder
4. 250-ml graduated cylinder
5. 10-ml pipet
6. 1-ml pipet
7. 50-ml volumetric flask
8. 10-ml volumetric flask
9. 10-yl Hamilton syringe
10. 25-yl Hamilton syringe
11. 100-yl syringe - for injector
12. Syringe filtration apparatus
13. Millipore filters, 0.45 ym, type GS, 13 mm diameter
14. 2-oz bottle with Teflon lined screw cap
15. Labels
16. 2-dram screw cap vials with Teflon cap liners
17. Refrigerator

D. Chemicals.
1. Acetonitrile, DIG grade, Burdick and Jackson
2. HPLC water, Millipore Model R04, organic free, deionized
3. Glacial acetic acid, Baker reagent grade
4. Methanol, DIG, Burdick and Jackson

E. Reagents. None

VI. STANDARDS

A. Calibration standards.
1. Stock. (1000 mg/1) weigh 50 mg of styphnic acid into a 50 ml -

volumetric flask and dilute to the mark with methanol.
2. Diluted Stock. (100 mg/1) Pipet 1 ml of stock into a 10 ml

volumetric flask and dilute to the mark with 0.5% of acetic acid
in water.



3. Working. Prepare calibration standards containing
0, 0.05, 0.1, 0.2, 0.5, and 1 mg/1 in 0.5% acetic acid as

described below:
Concentration (mg/1) Dilution Procedure

0 0 ml of diluted stock in 100 ml
0.05 0.05 ml of diluted stock in 100 ml
0.1 . 0.1 ml of diluted stock in 100 nl
0.2 0.2 ml of diluted stock in 100 ml
0.5 0.5 ml of diluted stock in 100 ml
1 1 ml of diluted stock in 100 ml

Control Spikes: Control spiked are equivilent to working
standards since the method involves direct injection.

V. PROCEDURE

A. Sample Handling/Preparation. Filter the sample through a

0.45 urn Millipore filter prior to analysis and store
refrigerated in a Teflon lined screw capped vial until
analyzed.

B. Calibration. Inject 50 ul of each TNR calibration standard
4 times into the HPLC system. Record the retention time,
concentration and peak height. Also inject a mobile phase
blank (50 ul).

C. Analysis. Inject 50 vl of sample into the HPLC system.
Record the retention time and peak height for peak eluting
at the retention time for TNR.

VI. CALCULATION'S

Use the calibration data for TNR to establish a linear regression
curvo (concentration vs. peak height). Interpolate sample concentration

from these curves.



The relationship between found component concentration and
sample volume of water is as follows:

Vg/i water = ng/50ul x 20

VII. REFERENCES

None

VIII. RESPONSE DATA

Peak Height (mm)
Pg/1 TNR

0

20
50
100
200

500

Day 1

1.3
16
29

A3
71
192

Day 2

0.6
11
22
A5
83
196

Day 3

0
12

27
AO
83
210

Day A

0.5
12
2A

A3
85
200

It



THR IN WATER
RUNS 1 2 3 4
COMPILATION OF TARGET COHC. US PEAK AREA

Target: Cone.
UG-L

0.00

26.08

50.00

100.00

Day 1
Found Cone.
UG/L

3.39

12.97

54.47

99.17

Day 2
Found Cone.
UG'-L

2.74

17.20

49.01

101.06

Day 3
Found Cone.
UG/L

-4.79

22.23
56.01

96.55

Day 4
Found Cone.
UG/L

0.66

18.96

50.35

180.03



TNR IN HATER
RUMS 1 2 3 4TARGET cone
ANALYSIS OF 16 TARGET CONC-PEAK AREA POINTS

MEAN= 42.5 SD= 38.9015852291

PEAK AREA
HEAN= 2.175 SD= 1.47851276626

HQ. RUNS 4 TOTAL X-Y ALL RUNS 16 H0. COHCENTR 16
MEASURES CY'S) EACH TARGET COMC 1

INTERCEPT* 0.596696035242
SLOPE= 0.0371365638767
R= 0.977111079273
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST>= 0.105991189428
COMPUTE T
D.F.= 14
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1>
. 1
t= 1.7613101065
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 1.20949378794
x < d > = 32.4504911485



INK1 IN MATER
RUNS 1 2 3 4
PEAK AREA

y \ o

00

0.00
UERTICAL AXIS TIC INTERVAL'

40 60
TARGET -CONC

80 100

0.45



TNR IH MATER
?UHS 1 2 3 4
STATISTICAL DATA USED TO DETERMINE PERCENT
NACCURACY AND COEFFICIENT OF UARIATIOH
Target Cone.
UG/L

e.ee

2e.ee

se.ee

iee.ee

Mean Found
Cone. UG-'L

6.56

17.84

52.46

99. 26

Standard
Deviation

2. 14

2.23

1.92

1.11

Percent
Inaccuracy

-ie.ee

4.92

-e.ee

Coef f icier. t<*
of variation

43e.3e

12.49

3.65

1.12



1HR IN WATER
RUNS 1 2 3 4
STANDARD DEVIATION

0.31

0
0.00

20

VERTICAL AXIS TIC INTERUAL= 0.03091

40 60
TARGET CONC

80 100



TNR IN MATER
RUNS 1 2 3 4
MEnN PERCENT INACCURAC'

-93.63

e
-95.73

20 40 69
TARGET CONC

VERTICAL AXIS TIC INTERVAL- 0.21



1'MR IN HATER
PUNS 1 2 3 4
PERCENT IMPRECISION

5U52

88.88 20
VERTICAL AXIS TIC INTERUAL* 5.15201

40 60
TARGET CONC

88 188



IMP IN WATER
RUNS 1 2 3 4
COMPILATION OF TARGET COHC. US PEAK AREA

Target Cone.
UG/L

0.00

20.00

50.00

100.00

200.00

500.00

Day 1
Found Cone .
UG/L

12.30
20.65

56.84

95.82

173.77

510.62

Day 2
Found Cone.
UG/L

5.53

18.52

47.11

93.89

205.64

499.31

Day 3
Found Cone.
UG/L

-7.08

21.96
58.27

101.84

193.81

501.20

Day 4
Found Cone.
UG/L

-0.28

17.61

48.29

101.97

204.22

498.18 u>



IMP IN MATER
RUNS 1 2 3 4
TARGET CONC
ANALYSIS OF 24 TARGET CONC-PEAK AREA POINTS

MEAN= 145 SD= 175.325783714

PEAK AREA
MEAN= 6.125 SD= 6.88186994749

NQ. RUNS 4 TOTAL X-Y ALL RUNS 24 N0. CONCENTR 24
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT= 8.51224893918
SLOPE= 8.8387886289857
R= 0.997758856822
MEAN SQR DEU OF POINTS FROM REGRESSION CST ERROR EST>= 8.216635334965
COMPUTE T
PI P — "2")
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH COHFID BAND IS
.05 SO TOTAL P= .1)
. 1
t= 1.71713989197
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 1.33951833223
x'.d>= 42.5942384591



IH WATER
RUNS 1 2 3 4
PEAK AREA

1090.00
UERTICAL AXIS TIC INTERVAL* 2.1

200 300
TARGET COHC

490 509



FMf? IN HATER
vUNS 1 2 3 4
STATISTICAL DATA USED TO DETERMINE PERCENT
IHHCCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG.-'L

9.00

20.00

50.00

100.00

200.00

500.00

Mean Found
Cone. UG/L

2.62

19.69

52.63

98.38

194.36

502.33

Standard
Deviation

4.7?

1.14

3.31

2.39

8.49

3.27

Percent
Inaccuracy

-1.56

5.26

-1.62

-2.82

0.47

Coef ficientc*
of variation

182.26

5.81

6.30

2.43

4.37

0.65



I MR IH WATER
RUNS 1 2 3 4

DEM I AT I OH
0,45

0
0.00

100 200 300
TARGET COHC

400 500

VERTICAL AXIS TIC INTERVAL- 0.04459



INK IN WATER
PUNS 1 2 3 4
MErtH PERCENT INACCURAC

00

UERTICAL AXIS TIC IHTERUAL* 0.2385
TARGET CONC



TMR IH WATER
PUNS 1 2 3 4
PERCENT IMPRECISION

51.52

VD

0
0.00

100 260 390
TARGET CONC

400 >00

UERTICAL AXIS TIC IHTERUAL* 5.15201



IMP IN WATER
1
COMPILATION OF TARGET CONC. US PEAK AREA

Target Cone.
UG'L

e.ee
se.ee
166.88

268.86

568.66

1668.66

Day 1
Found Cone.
UG/L

-19.58
36.77

97.81

215.28

543.96

975.89

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L



TNP IN WATER
1
PEAK AREA

212.00

200
0.00

MERTICAL AXIS TIC INTERUAU 21.2

400 600
TARGET COHC

800 1006



TNR IN MATER
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-PEAK AREA POINTS
MEAN- 398.333333333 SD- 382.64438829

PEAK AREA
MEAN= 69.8333333333 SD= 81.673537126

N8. RUNS 1 TOTAL X-Y ALL RUNS 6 N9. CONCENTR 6
MEASURES <Y'S> EACN TARGET CONC 1

INTERCEPT* 4.16903813318
SLOPE= 0.21296528173
R= 9.997752219291
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST>= 37.4428002277
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.13183865604
REPLICATES ON UNKNOWN SAMPLE 1
y(c)= 19.022561111
x(d>= 137.03470759

to
K)



Method No. 9
Revised December 18, 1980

DETERMINATION OF HMX IN WATER

I. APPLICATION

This method is used to quantitatively determine the concentration of HMX

(1,3,5,7-tetranitro-l,3,5,7-tetracyclo octane) in aqueous samples.
A. Tested Concentration Range. The concentration range

analyzed is 8.0 ug/1 to 200 ug/1 in water.
B. Sensitivity Limits. The signal to noise ratio was 11:1

for 2 ng injected of HMX.

All the detection limit, 1 ng of HMX = 1.4x10-* AU
C. Detection Limits. Employing the method of Hubeaux and Vos,

the detection limit for HMX in water was determined to be
8.0 yg/£ (lowest level standard).

D. Interferences. Components which elute with the same retention
time as HMX and absorb UV light (254 nm) will interfere.

E. Analysis Rate. Approximately twenty samples can be analyzed
by a worker in an 8 hour day after instrument calibration.

II. CHEMISTRY

Potential explosive, toxic inhalation and skin absorption hazards
exist. Chemical structure for HMX:

N N

CH2
/

N N

V / CK2' \
02N N02

Alternate nomenclature - cyclotetramethylene tetranitramine; 1, 3, 5, 7- tetra-

nitro-1, 3. 5. 7-tetracyclooctane; homocyclonite
CAS RN # - 479-45-8

Melting point - 276-7°C

Boiling point - 337°C (explodes)



III. APPARATUS

A. Instrumentation. An Altex Model 100A pump equipped with
an Altex Model 420 microprocessor. An LDC UV III Monitor (1203)
detector, a Rheodyne Model 7120 injection valve with a 100 yl
loop, and a Varian Model 9176 recorder. A Spectra Physics
SP 4000 data system.

B. HPLC Parameters.
1. Column: Spherisorb 5 micron ODS, 250x4.6 mm.
2. Mobile Phase: Acetonitrile/water, 40/60, v/v.
3. Flow: 1 ml/min.
4. Temperature: 25°C
5. Detector wavelength and sensitivity: 254 run, 0.004 AUFS
6. Recorder Span: 10 mv/full scale.
7. Injection volume: 100 yl.
8. Retention time for HMX: 9.8 ± 0.2 minutes.

C. Hardware/Glassware.
1. Microspatula.

2. 50, 100, 250 ml volumetric flasks.
3. 4 ounce bottles with Teflon lined screw caps
4. 2 dram vials with Teflon lined screw caps
5. Pasteur pipets (5 3/4") and bulbs.
6. 5 ml pipet and bulb.
7. Millipore solvent filtering apparatus.
8. Millipore filters, 0.45y, type HA, 47 mm.
9. 100 yl Hamilton syringe.
10. Refrigerator and freezer.

D. Chemicals.
1. Acetone, DIG grade, Burdick and Jackson.

2. Millipore, Milli-Q purified water.
E. Reagents. None

IV. STANDARDS

A. Calibration Standards.

1. Stock. Ten milligrams of HMX are transferred to a 50 ml
volumetric flask. The flask is diluted to the mark with
acetone, and its contents are mixed well.



2. Diluted Stock. Ten milliters of the stock solution arc-
pipetted into a 100 ml volumetric flask. The flask is
diluted to the mark with acetone, and its contents are mixed well

3. Working. Five calibration standards are prepared from
the stock solutions in distilled water by placing 0, 25,
100, 250, 500, and 1000 microliters of diluted stock in a
100 ml volumetric flask and diluting to the mark, to give
solutions containing 0, 8, 20, 50, 100, and 200 yg/£.

B. Control Spikes. Control spikes are equivalent to the working
standards, since the method involves direct aqueous injection..

V. PROCEDURE

A. Sample Handling/Preparation. Filter the samples through a
0.45 micron Millipore filter (Type GC). The samples, in

Teflon lined, screw capped, two dram vials are stored in a
refrigerator until analyzed.

B. Calibration. Inject 100 pis of each standard two times onto
the chromatographic system. A solvent blank, represented by
distilled water is also analyzed. Record the concentration,
retention time and peak height for HMX. Average the peaks
heights for the duplicate injections of each standard.

C. Analysis. Inject 100 yl of each sample onto the chromatographic
system. Record the retention time and peak height for peaks
eluting at the same time as HMX (within 0.1 minute of the HMX
standard).

VI. CALCULATIONS.

A linear regression curve (concentration vs. peak height) is
generated from the HMX calibration data. The sample concentrations are

^-- interpolated using the curve.

The relationship between found component concentration and sample
s volume of water is as follows:

ng found , 100 ul =



VII. REFERENCES

None.

Spike Recovery Data for Water

HMX in water

N

4

4

4

4

4

Target Value ng/ml

8.0
20
40

80
200

Found Value ng/ml

7.5 7.5 7.5 7.5
19 19 20 20
41 39 47 37
79 76 80 76
193 193 191 191



HMX IN MATER
RUNS 1 2 3 4
COMPILATION OF TARGET COHC. US FOUND CQHC

Target Cone.
UG/L

8.00

20.00

48.90

80.00

200.00

Day 1
Found Cone.
UG/L

7.50
19.00

41.00

79.00

193.80

Day 2
Found Cone.
UG/L

7.50
19.00

39.00

76.00

193.00

Day 3
Found Cone.
UG/L

7.50
20.00

40.00

80.00

191.00

Day 4
Found Cone.
UG/L

7.50
20.00
37.00

76.00
191.00



MMX IN WATER
RUNS 1 2 3 - 4TARGET COHCANALYSIS OF 20 TARGET CONC-FOUHD COHC POINTS
MEAN= 69.6 SD= 71.4411056672

FOUND CONC
MEAN= 67.2 SD= 68.5389631792

N9. RUNS 4 TOTAL X-Y ALL RUNS 20 H0. COHCEHTR 20
MEASURES CY'S) EACH TARGET CONC 1

INTERCEPT^ 0.438753959873
SLOPE= 0.959213305174
R= 0.999829234549
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST)= 1.69335914584
COMPUTE T
D F = 18
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.73406096408
REPLICATES ON UHKNOHN SAMPLE 1
y(c)= 2.80536084237
x(d)= 4.92681190763



HNX IN HATER
RUNS 1 2 3 4
FOUND CONC

193.09

0.80
VERTICAL AXIS TIC INTERVAL^ 19.3

89 120
TARGET CONC

160 200



HMX IN HATER
RUNS 1 2 3 4
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG/L

8.60

2e.ee

4e.ee

ee.ee

2ee.ee

Mean Found
Cone. UG/L

7.5e

i9.se

39.25

77.75

i92.ee

Standard
Deviation

e.ee

e.33

e.99

1.19

e.67

Percent
Inaccuracy

-6.25

-2.se

-1.88

-2.81

-4.ee

Coefficient^
of variation

e.ee

1.71

2.51

1.53

e.35



HMX IN HATER
RUNS 1 2 3 4
STANDARD DEUIATION

0
0.00

40 80

VERTICAL AXIS TIC INTERVAL* 0.11902
120

TARGET CONC
160



HfIX IN MATER
RUNS 1 2 3 4
MEAN PERCENT

-1.88
INACCURACY

e
-6.25

48

VERTICAL AXIS TIC INTERUAL- 8.43749

120
TARGET CONC

168 288



HMX IH HATER
RUNS 1 2 3 4
PERCENT IMPRECISION

2^51

0
9.09

80

VERTICAL AXIS TIC INTERUAL* 0.25121

120
TARGET CONC

160 200



Method No. 10
Revised December 18, 1980

THIN LAYER CHROMATOGRAPHIC SCREENING PROCEDURE FOR ORGANIC
EXPLOSIVES ON BUILDING SURFACES AND IN SOLID PHYSICAL SAMPLES

I. APPLICATION

This method is a qualitative and semiquantitative .screening
procedure for explosives on building surfaces and physical samples.

The method involves 1) extraction of the explosives from the
surface or physical sample with acetone, 2) separation of the explosives
in the extract by TLC, and 3) identification of the individual components
using a sequence of visualization techniques.

A. Tested Concentration Range. Given below are tested concentration
ranges for some representative compounds.

Surface Swabs Solid Physical

B.
C.

Compound pp
TNT

2,4 DNT
2,6 DNT

Tetryl
Styphnic acid
NG
PETN
NC
Sensitivity. N/A
Detection Limits.

on Plate
3-15
3-15
3-15
3-15
3-15
4-15
4-15
4-15

Approximate

ug/cm2 samples yg/gram
0.4 -2.2
0.45-2.2
0.45-2.2
0.45-2.2
0.45-2.2

0.6 -2.2
0.6 -2.2
0.6 -2.2

detection limits

150-170

150-170
150-750
150-750
150-750

200-750
200-750

200-750

for the vario
compounds are given below.

Surface Swabs Solid Physical
Compound
TNT
2,4 DNT
2,6 DNT
Tetryl
Styphnic acid
NG
PETN

NC

ug on Plate
3
3
8

3
3
4

4
4

pg/cm1'
0.45
0.45
1.2
0.45

0.45
0.6
0.6
0.6

samples ug/gram
150
150
400
150
150
200
200
200



D. Interferences. Unknown compounds can interfere if they
have the same RF value as the compound of interest. Use
of a variety of visualization methods helps to reduce the
number of interferences.

E. Analysis Rate. Approximately twenty samples can be analyzed
by a worker in an eight hour day.

II. CHEMISTRY

Since this method is designed to be a general screening
procedure for explosives individual compounds will not be discussed.
In addition to the TLC separation system a series of visualization
techniques are used to identify individual compounds. The utility of
these visualization techniques is described below.

Visualization
Techniques Comments

Visible light Colored compounds such as styphnic

acid are detected.
UV light UV active compounds will appear as

dark spots on a green background by
quenching the fluorescence of the
dye on the TLC plate.

10% KOH TNT for a bright red complex when base
is applied. Tetryl also yields a red color.

Geiss reagent Nitrate esters will give a red color
with this spray.

III. APPARATUS

A. Instrumentation - N/A

B. Parameters - N/A

C. Hardware/Glassware.

1. 2 dram vials with polyseal caps.

2. TLC tank to hold 20 centimeter plates.

3. 100-ul syringe. -''
A. Cotton swabs (Q-tips).

5. 15-ul screw capped centrifuge tubes.
6. TLC sprayer.



7. Silica gel TLC plates, Whatman LK20F.

8. Oven.
9. Filter paper to line TLC tank.
10. 254 nm UV lamp.

D. Chemicals.
1. Butyl acetate, ACS grade.
2. Petroleum ether (30-60*C), Burdick and Jackson.
3. Acetone, Burdick and Jackson.
4. Potassium hydroxide, ACS grade.
5. Procaine, reagent grade.
6. N,N-dimethyl-l-naphthylamine, reagent grade.

7. Acetic acid, glacial, ACS grade.
8. Distilled water.

E. Reagents

A. 10% KOH in water. Dissolve 10 grams of KOH in distilled
water and dilute to a final volume of 100 milliliters.

B. Modified Griess reagent. Dissolve 0.35 grams each of
procaine and N,N-dimethyl-l-naphthylamine in 50% aqueous

acetic acid solution.

IV. STANDARDS

Prepare individual solutions containing each compound of interest
by placing 10 milligrams of the compound in a 100 milliliter volumetric
flask and diluting to the mark with acetone. Mix the contents thoroughly, place
in an eight ounce Teflon lined screw capped bottle, and store refrigerated.

V. PROCEDURE

A. Sample Collection and Preparation. (1) Building surfaces.
Place 1.5 millilite,rs of acetone in a 2 dram vial. Mark a
one meter square area on the surface to be sampled. Use

' cotton swabs (Ĉ tips) wetted with acetone to swab five 20



square centimeter areas within the marked area. Place
the swabs in the vial, cap tightly, and return to the
laboratory for analysis.
(2) Physical samples. Place 100 milligrams of the residue
in a screw capped centrifuge tube containing 0.5 milliliters
of acetone. Shake gently for 1 minute and let stand
overnight. Remove a portion of the acetone extract for
analysis.

B. TLC Separation. Spot 100 microliters of the acetone extract
on the TLC plate. Spot standard explosives on separate
channels at various levels (1-10 micrograms for most compounds),

Allow the spots to dry on the plate.
Place the plate in a covered TLC tank lined with filter paper
and containing 100 ml of 15% butyl acetate/85% petroleum
ether (equilibrated 1 hour before placing the plate in the
tank).
When the solvent front has advanced -15 centimeters remove
the plate from the tank, mark the solvent front and allow

the plate to air dry in a hood.
C. Visualization and Component Identification. Apply the

following sequence of visualization techniques:
• Visible light

• UV light
• Spray with 10% KOH
• Heat in oven at 105°C for 30 minutes
• Spray with modified Griess reagent.

Note all spots and measure their RF values. If the RF value of
a particular component matches one of the standards estimate the level by
visual comparision of the spot intensities of the sample and standard.

If a component responds equivilently to one of the standards in
all visualization methods and has an RF value within .05 units of the

expected value it should be reported as the compound of interest.



VI. CALCULATIONS

Distance travelled by component (cm)
Distance travelled by solvent front (cm)

For building surfaces:
concentration (yg/cm2) = yg/plate x 0.15

For physical samples

concentration (ug/gram) = pg/plate x 50
VII. REFERENCES None

VIII. SUPPORTING DATA

The following table provides typical RF and response data for
several explosives of interest.

Ccrr.pour.c

TXT

2, A D:-:T
2,6 D:;I
iciryl
Styphnic acid

SG
PETN

NC

RF Vis i rle IT

0.

0.

0.
r,
V *

c
0.
0.
0

83 -i-
63 -r

73 -t-
AA

yellcv: color +

6A

52

10" KOH Griess

red color

brcvr.-rec color

red color
red color

red color

The accuracy of this method has been determined at various
levels for several explosives by running a series of blind acetone spikes,
These data arepresented in the following table:



Concentration
Cc~

TXT
-'•-
2.f
T c» *

Sry
x;,
PIT

;.c

round Spiked

0
DXT p
D:;T o

ryl 0
rhr.ic acid 0

0

:; o
0

Found

0
0

0

0

0
0

0
0

Spiked Found

3 ' 5
3 i
3 ND

3 3
3 7

i IS
- 5
A 2

Spiked

6
6

6

6

6
6
8
6

OJB on
Found

10
5

KD
-i

23
25
12

5

plate)
Spiked

8
8

8
8
8
10
10
10

Found

15
10
M

11

12

37
T O

7

Spiked

15

15

15

15

15

15
15

15

Found

13
12

6

16

33

30
1 /

"

The precision of the method is estimated to be ±25%, on the
basis of intensities observed for replicate standards. The precision is
highly dependant on the person conducting the analysis as well as the
sample background level.



Method No. 11

Revised December 18, 1'IKO

DETERMINATION OF 2,4-DNT. 2,6-DNT, TNT AND

TETRYL IN WATER AND SOIL

I. .Application; This method is used to qualitatively determine the
concentration of 2,4-DNT, 2,6-DNT, TNT, and tetryl in water and soil samples.

A. Tested Concentration Range - The concentration ranges are as
follows:

Water Soil

2,6-DNT
2,4-DNT
TNT
Tetryl

0.1-10
0.2-8.1
0.16-6.7
0.2-8.1

0.51-5.1
0.42-4.2
0.51-5.1

B. Sensitivity Limits -

At the detection limit, 1 ng of 2,6-DNT = 1,150,000 area counts
1 ng of 2,4-DNT = 1,150,000 area counts
1 ng of TNT = 1,060,000 area counts
1 ng of Tetryl = 378,000 area counts

C. Detection Limits - (Calculated using the method of Hubaux and Vox).

In water;

2,6-DNT 0.64 yg/1
2,4-DNT 0.39 yg/1
TNT 1.5 yg/1
Tetryl 1.3 pg/1

In soil;

2,4-DNT 0.51 yg/g (lowest std)
TNT 1.9 ug/g
Tetryl 1.1

D. Interferences - None observed for water samples. Several soil samples'
had a large, broad eluting peak which interfered with the determination
of 2,4-DNT, 2,6-DNT, and TNT. In these cases, the detection limit was
reduced by a factor of 10, due to the sample dilution required.

E. Analysis Rate - Approximately 10 water samples or 15 soil samples can be
analyzed by one worker in an eight hour dav.



II . Chemistry

Toluene, 2,4-Dinitro-
CAS RN 121-14-2
Melting PT-71C Boiling Pt-300 C (decomposes)

C7H6N204 Toluene, 2,6-Dinitro-
CAS RN 606-20-2
Melting Pt-66 C

C7H5N306 Toluene, 2 ,4 ,6-Trinitro-
CAS RN .118-96-7
Melting Pt-82 C Boiling Pt-240 C (explodes)

C7H5N508 Aniline, N-Methyl-N,2,4 ,6-Tetranitro-
CAS RN A 79-45-8
Melting Pt-131 C Boiling Pt-187 C (explodes)

Hazards: Use caution in handling. Potential explosive, toxic inhala-
tion, and skin absorption hazards exist.

A. Chemical Reactions - N/A

B. Retention Times

2,6-DNT 2.80 minutes
2,4-DNT 3.60 minutes
TNT 8.65 minutes
Tetryl 18.40 minutes

C. Hardware /Glassware

1. 1000 ml separatory funnels
2. 2 dram vials with polyseal caps
3. 5 ml volumetric flasks
4. 250 ml bottles with polyseal caps
5. 100 ml pipet
6. refrigerator
7. shaker
8. 30 mesh sieve

.9. riffler
10. Kuderna-Danish tubes and columns
11. heated water bath
12. 100 ml volumetric flask
13. Millipore All Glass Filter Apparatus
14. Millipore Filters, 0.45 micron, type HA, 47 mm diameter



D. Chemicals

1. benzene, DIG grade, Burdick and Jackson
2. acetone, DIG grade, Burdick and Jackson

E. Reagents None.

III. Standards

A. Stock - Weigh 10 mg each of 2,4-DNT, 2,6-DNT, TNT, and Tetryl
into a 100 ml volumetrick flask, dilute to the mark with benzene
and mix thoroughly.

B. Working - Six calibration standards are prepared from the stock
solutions to give solutions containing each component at levels of
0.02, 0.05, 0.1, 0.2, 0.5, and 1.0 ug/ml by placing 20, 50, 100, 200,
500, and 1000 pi of stock in a 100 ml flask and diluting to the mark
with benzene.

IV . Procedure

A . Water Samples/Control Spikes

1. Sample Handling/Preparation - Refrigerate the samples until they are
to be extracted. Filter through a 0.45 micron Millipore filter
prior to analysis.

2. Extraction - Measure 500 ml of the sample into the separatory funnel.
Add 25 ml of benzene and shake vigorously. Allow the layers to
separate and remove the benzene layer. Transfer to a Kuderna-
Danish tube with a short distillation column and concentrate the
benzene to less than 5 ml using a heated water bath in a well venti-
lated hood. Transfer the benzene to a 5 ml volumetric flask and
dilute to the mark with benzene.

3. Calibration - Inject 2 pi of each calibration standard in duplicate
onto the GC column. Record the retention time, concentration, and
peak area for each component.

A. Analysis - Inject 2 ul of sample extract onto the GC column. Record
the retention time and peak area for the peaks of interest.

B. Soils

1. Sample Handling/Preparation - Samples are air dried and then sievi-J
through a 30 mesh screen. Particles passing through are retained
for analysis. Samples are then riffled to obtain even particle
size distribution.



2. Extraction - Weigh 10 g of sample into a 250 ml bottle. Add
100 ml of DIG acetone and shake for 1 hour using a mechanical
shaker. Allow particles to settle for 1 hour and then transfer
an aliquot to a 2 dram vial. Refrigerate until ready to analyze.

3. Calibration - Inject 2 ul of each standard onto the GC column.
Record the retention time, concentration, and peak area for each
component .

4. Analysis - Inject 2 yl of each sample onto the GC column.
Record the retention time and peak areas for those peaks of interest.

V. Calculations

Use the calibration data from each component to establish a linear regression
curve for each component. Interpolate sample concentration from these
curves .

The relationship between found component concentration and sample volume
of water is as follows:

ng/2 •„•)". = ug/5ir.r. benzene •*• 2.5 = vg/500 mJ! water -j- 2.5

ng/2 u>' x 5 = ug/liter = ppb

The relationship between found component concentration and sample weight for
soil is as follows:

'•> •• - ug in sai"Ple

ug in sample = ng/2 u£ x 50

ug found
sample wt . 1

VI. References - None.



/*. •

2,6-DMT IN MATER
1
:OMPILATIOH OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

0.00

0.50

1.00

2.00

5.00

Day 1
Found Cone.
UG/L

0.00

0.42

0.75

2.00

5.10

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L



2,6-DNT IN WATER
1
TARGET COHC
ANALYSIS OF 5 TARGET CONC-FOUND CONC POINTS
MEAN= 1.7 SD= 1.98746069144

FOUND CONC
MEAN= 1.654 SD= 2.06581218895

NO. RUNS 1 TOTAL X-Y ALL RUNS 5 N0. CONCENTR 5
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* -0.110664556962
SLOPE= 1.03803797468
R= 0.998667585533
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST>= 0.0151530590719
COMPUTE T
D.F.= 3
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 2.3533525706
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 0.230005789158
x<d>= 8.642785953083



r,

2,6-DHT IH MATER
1
FOUND COHC

5,10

e.ee
VERTICAL AXIS TIC INTERUAL" 0.51

2 3
TARGET CONC



2,6-DMT IN WATER
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG.-L

0.00

0.50

1.00

2.00
5.00

10.00

Day 1
Found Cone.
UG/L

0.00
0.42

0.75

2.00
5.10

8.80

Day 2
Found Cone.
UG/L

Day 3
Found Cone.
UG/L

Day 4
Found Cone.
UG/L

OO



2,6-DNT IN HATER
1
TARGET CONC
ANALYSIS OF 6 TARGET CONC-FOUND COHC POINTS
MEAN= 3.88333333333 SD= 3.8264438829
FOUND CONC
MEAN= 2.845 SD= 3.45325289842
N8. RUNS 1 TOTAL X-Y ALL RUNS 6 N8. CONCENTR 6
MEASURES CY'S) EACH TARGET CONC 1
INTERCEPT** 8.8725278347183
SLOPE* 8.899188421172
R= 8.996354338688
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST>= 8.188487786318
COMPUTE T
D.F.= 4
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.85 SO TOTAL P= .1)
.1
t= 2.13183865684
REPLICATES ON UNKNOHN SAMPLE 1
y < c > = 8.872858528967

* 1.7415815287



1
IN WATER

FOUND CONC
8.88

2
0.00

VERTICAL AXIS TIC INTERVAL- 0.88

4 6
TARGET CONC

8 10



2,4-DMT IN WATER
RUNS 1 2 3

US FOUND CQHC

Target Cone.
UG.-'L

0.00

0.20

0.51

1.02

Day 1
Found Cone.
UG/L

0.00

0.15

0.45

0.85

Day 2
Found Cone.
UG/L

0.00

0.20

0.47

0.68

Day 3
Found Cone.
UG/L

0.00
0.17

0.42

1.05

Day 4
Found Cone.
UG/L



:,4-DHi IH UHTER
*UNS 1 2 3TARGET COHCANALYSIS OF 12 TARGET COMC-FOUMD COHC POINTS
MEAM= 0.4325 SD= 0.401987384175

FOUND CONC
MEAN= 0.37 SD= 0.348477206767

N0. RUNS 3 TOTAL X-Y ALL RUNS 12 N9. CONCENTR 12
MEASURES <V'S> EACH TARGET CONC 1

INTERCEPT= 0.09519888002476
SLOPE* 0.843470797631
R= 0.972795739963
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST>= 0.09716993155911
COMPUTE T
D.F.= 10
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .!>
.1
t= 1.81245868646
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 0.172597320123
x<d>= 0.387824637321



J.4-PNT IN WATER
PUNS 1 2 3
FOUND COHC

u>

0.00
UERTICAL AXIS TIC INTERVAL- 0.105

TARGET CONC



2,4-DNT IN WATER
RUNS 1 2 3
STATISTICAL DATA USED TO DETERMINE PERCENT
NACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG/L

3.00

0.20

0.51

1.02

Mean Found
Cone . UG-'L

0.00

0.17

0.45

0.86

Standard
Deviation

0.00

0.02

0.02

0.13

Percent
Inaccuracy

-13.33

-12.42

-15.69

Coefficient^;
of variation

10.27

3.98

15.23



<:,4-DNT IN WATER
PUNS 1 2 3
STANDARD DEVIATION

3

0.204
0.00

UERTICAL AXIS TIC IHTERUAL* 0.01309

0.408 0.612
TARGET CONC

0.816 1.02



J.4-l'HT IN WnTEP
R"j£ I 2 3
MEAN PERCENT INACCURACY

8
-15.69

8.284 9.408 8.612
TARGET COHC

8.816 1.82

VERTICAL AXIS TIC INTERVAL* 8.3268



IN HATER
RUNS 1 2 3
PERCENT IMPRECISION

0
9.90

9.294 9.498 8.612
TARGET COHC

0.816 1.02

UERTICAL AXIS TIC INTERVAL* 1.52276



2,4-DNT IN HATER
RUNS 123
COMPILATION OF TARGET CONC. US FOUND COHC

Target Cone.
UG'-L

0.20
8.51

1.02

2.84

4.88

8.16

Day 1
Found Cone.
UG/L

8.15
8.45

8.85

1.37

3.63

7.26

Day 2
Found Cone.
UG/L

0.28

0.47

8.68

1.43

3.55

7.13

Day 3
Found Cone.
UG/L

0. 17
0.42

1.05

1.98

3.79

7.83

Day 4
Found Cone.
UG/L

00



2,4-DNT W HATER
RUNS 1 2 3
TARGET COHC
ANALYSIS OF 18 TARGET CONOFOUHD COHC POINTS

MEAN* 2.669 SD= 2.84897349935

FOUND CONC
MEAN= 2.35166666667 SD=* 2.61175228534

H8. RUNS 3 TOTAL X-Y ALL RUNS 18 N0. CONCENTR 18
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* -0.087540182218
SLOPE= 0.913902903291
R= 0.996911218214
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST>= 0.0447032285582
COMPUTE T
D.F.* 16
ENTER 2 TAIL P LEMEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.74588066418
REPLICATES ON UNKNOWN SAMPLE 1
y<c>= 0.30087257849
x(d)= 0.844696342542



IN WATER
RUNS 1 2 3
FOUND COHC

7.83

88.09

N>
O

1.632

UERTICAL AXIS TIC INTERUAL= 0.783

3.264 4.896
TARGET CONC

6.528 8.16



2,4-DNT IN MATER
RUMS 1 2 3
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY AND COEFFICIENT OF VARIATION
Target Cone.
UG''L

8.28

8.51

1.82

2.84

4.88

8.16

Mean Found
Cone. UG'L

8.17

8.45

8.86

1.57

3.66

7.41

Standard
Deviation

8.82

8.82

8.13

8.21

8.89

8.26

Percent
Inaccuracy

-15.83

-12.42

-15.69

-23.28

-18.38

-9.23

Coefficient^
of variation

18.27

3.98

15.23

13.18

2.36

3.55



2,4-DNT IN MATER
RUNS 123
STANDARD DEUIATION

0.26

KJ
to

8
8.80

UERTICAL AXIS TIC INTERUAL

1.632 3.264 4.896
TARGET CONC

6.528 8. 16

8.82632



2,4-DNT IN WATER
RUNS 1 2 3
MEAN PERCENT INACCURACY

-9.23

8
-23.20

ro
to

1.6

VERTICAL AXIS TIC INTERVAL* 1.39796

3.264 4.896
TARGET CONC

6.528 8.16



2,4-DNT IN MATER
RUNS 1 2 3
PERCENT IMPRECISION

15.23

NJ

ee.ee 1.632

VERTICAL AXIS TIC INTERVAL* 1.52276

3.264 4.896
TARGET CONC

6.528 8.16



THT IN HATER
RUNS 1 2 3
COMPILATION Qf TARGET CONC. US FOUND CONC
Target Cone.
UG/L

8.1?
8.42

8.84

1.68

3.36

Day 1
Found Cone.
UG/L

8.12
8.32

8.65

1.13

2.99

Day 2
Found Cone.
UG/L

8.86
8.11

8.18

8.35

2.52

Day 3
Found Cone.
UG/L

8.12
8.27

8.75

1.46

3.19

Day 4
Found Cone.
UG/L



THT IN WATER
RUNS 123
TARGET CONC
ANALYSIS OF 15 TARGET CONC-FOUND CONC POINTS

MEAN= 1.2932 SD= 1.19436595546

FOUND COHC
MEAN= 0.948 SD= 1.0939522058

N0. RUNS 3 TOTAL X-Y ALL RUNS 15 N0. CONCENTR 15
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* -0.181970946192
SLOPE= 0.873778956227
R= 0.953982309269
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR EST>» 0.115884894163
COMPUTE T
D. F.- 13
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.77093170942
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 0.464636625642
x<d>= 1.45332273315



1UJ IH HATER
RUNS 1 2 3
FOUND COHC

3.19

0e.ee

to

0.672

VERTICAL AXIS TIC INTERVAL' 0.319

1.344 2.016
TARGET COHC

2.688 3.36



TNT IN WATER
PUNS 123
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY AND COEFFICIENT OF VARIATION
Target Cone.
UG-'L

0.17

8.42

0.84

1.68

3.36

Mean Found
Cone. UG/L

0.10

0.23

0.53

0.98

2.90

Standard
Deviation

0.02

0.08

0.22

0.40

0.24

Percent
Inaccuracy

-40.48

-44.44

-37.15

-41.67

-13.69

Coefficient^
of variation

24.49

33.24

40.86

41.13

8.39

NJ
00



THT IN HATER
RUNS 1 2 3
STANDARD DEUIATION

8.40

10
VD

0

0.00

0.672

UERTICAL AXIS TIC INTERVAL- 0.0403

1.344 2.016
TARGET CONC

2.688



TNT IN HATER
RUNS 123
MEAN PERCENT INACCURACY

-13.69

e
-44.44

U)o

0.672

UERTICAL AXIS TIC INTERUAL« 3.07539

1.344 2.016
TARGET CONC

2.688 3.36



>s

THT IN HATER
RUNS 1 2 3
PERCENT IMPRECISION

41.13

0e.ee 8.672

VERTICAL AXIS TIC INTERVAL- 4.11276

1.344 2.016
TARGET CONC

2.680 3.36



RUNS \ Z 3
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

0.17

0.42

0.84

1.68

3.36

6.72

Day 1
Found Cone.
UG/L

0.12

0.32

0.65

1.13

2.99

3.91

Day 2
Found Cone.
UG/L

0.06

0.11

0.18

0.35

2.52

4.37

Day 3
Found Cone.
UG/L

0.12

0.27

Q.75

1.46

3.19

3.96

Day 4
Found Cone.
UG/L



TNT IN HATER
RUNS 1 2 3
TARGET CONC
ANALYSIS OF 18 TARGET CONC-FOUND CONC POINTS

HEAN= 2.19766666667 SD= 2.34641787061

FOUND CONC
MEAN* 1.47 SD= 1.56064089399

N0. RUNS 3 TOTAL X-Y ALL RUNS 18 N0. CONCENTR 18
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* 0.0625443529555
SLOPE= 0.6404318127
R= 0.962886885775
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST)= 0.188520062837
COMPUTE T .
D. F. = 16
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P* .1)
.1
t= 1.74588066418
REPLICATES ON UNKNOHN SAMPLE 1
y<c)= 0.860167958188
x<d>= 2.46215133926



THT IN HATER
RUNS 1 2 3
FOUND CONC

y<c

ee.ee

u>

VERTICAL AXIS TIC INTERVAL- 0.437

1.344 2.688 4.032
TARGET CONC

5.376 6.72



TNT IN MATER
RUNS 1 2 3
STANDARD DEVIATION

8.40

e
0.00

1.344

VERTICAL AXIS TIC INTERVAL* 9.0493

2.688 4.932
TARGET CONC

5.376 6.72



THT IN HATER
RUNS 1 2 3
MEAN PERCENT INACCURACY

-13.69

0
M.44

1.344

TIT TMTPDIJAI

2.686 4.632
RGET CONC

5.376 6.72



7".

TNT IN HATER
RUNS 1 2 3
PERCENT IMPRECISION

41.13

ee.ee 1.344 2.688 4.032
TARGET CONC

5.376 6.72

VERTICAL AXIS TIC INTERUAL- 4.11276



TETRYL IN WATER
1
COMPILATION OF TARGET CONC. US FOUND CONC

Target Cone.
UG/L

8.28
8.51

1.82

2.84

4.88

8.16

Day 1
Found Cone.
UG/L

8.12

8.48

1.18

1.75

4.88

6.85

Day 2
Found Cone.
UG/L

8.16

8.48

8.88

1.33

4.28

8.54

Day 3
Found Cone.
UG/L

8.15
8.38
8.93

1.86
4.88

7.96

Day 4
Found Cone.
UG/L

UJ
00



1^

TETRYL IN HATER
1
TARGET CONC
ANALYSIS OF 18 TARGET CONC-FOUND CONC POINTS
MEAN= 2.669 SD= 2.84897349935

FOUND CONC
HEAN= 2.49166666667 SD* 2.79266739453

N8. RUNS 3 TOTAL X-Y ALL RUNS 18 N0. CONCENTR 18
MEASURES CY'S) EACH TARGET CONC 1

INTERCEPT^ -8.104550847125
SLOPE= 0.972730128889
R= 0.99234243377
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)= 0.12642184213
COMPUTE T
D.F.= 16
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.74588066418
REPLICATES ON UNKNOWN SAMPLE 1
y<c>= 0.548633296764
x<d)= 1.33116414808



TETRYL IM HATER
1
FOUND CONC

8.54

8
0.90

1*632

VERTICAL AXIS TIC INTERVAL" 0.854

3.264
TARGET CONC

6.S28 8.16



TETRYL IN WATER
1
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG/L

0.28

0.51

1.02

2.04

4.08

8.16

Mean Found
Cone. UG/L

0.14

0.37

0.94

1.65

4.07

7.78

Standard
Deviation

0.01

0.04

0.11

0.20

0.08

0.61

Percent
Inaccuracy

-29.74

-28.10

-7.52

-19.28

-0.33

-4.62

Coefficient^
of variation

10.27

11.13

1 1 . 28

12.01

2.01

7.80



TETRYL IN HATER
1
STANDARD DEUIATION

8.61

N>

e
0.89

1.632 3.264 4.896
TARGET CONC

6.528 8.16

MERTICAL AXIS TIC INTERVAL* 0.06072



r.

TETRYL IN HATER
1
MEAN PERCENT INACCURACY

-9.33

e
-29.74

1.632 3.264 4.896
TARGET CONC

6.528 8.16

VERTICAL AXIS TIC INTERVAL- 2.94117



IN

IMPRECISION

ee.00 1.632

UERTICAL AXIS TIC INTERVAL* 1.20108

3.264 4.896
TARGET CONC

6.528 8.16



2,4-DNT IN SOIL
RUNS 1 2 3
COMPILATION OF TARGET CONC. US FOUND CONC
Target Cone.
UG/G

0.51
1.02

2.55
5.10

Day 1
Found Cone.
UG/G

0.50
0.98

2.50

4.90

Day 2
Found Cone.
UG/G

0.50
1.10

2.50

4.80

Day 3
Found Cone.
UG/G

0.50
1.10

2.70

5.00

Day 4
Found Cone.
UG/G



2,4-DNT IN SOIL
RUNS 123
TARGET CONC
ANALYSIS OF 12 TARGET CONC-FOUND CONC POINTS

MEAN= 2.295 SD= 1.86437169529

FOUND CONC
MEAN= 2.25666666667 SD= 1.78819066054

H8. RUNS 3 TOTAL X-Y ALL RUNS 12 N0. CONCENTR 12
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT= 8.8678911564626
SLOPE= 8.953714819261
R= 8.998813752828
MEAN SQR DEU OF POINTS FROM REGRESSION CST ERROR EST)= 8.88826557823152
COMPUTE T
D.F.= 18
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.85 SO TOTAL P= .1)
.1
t= 1.81245868646
REPLICATES ON UNKNOHN SAMPLE 1
y(c>= 8.249977885915
x(d>= 0.378559437535 .



2,4-DNT IN SOIL
RUNS 1 2 3
FOUND CONC

5.00

y<e

1.82

UERTICAL AXIS TIC INTERVAL- 8.5

8
8.88

2.84 3.86
TARGET CONC

4.88



2,4-DNT IM SOIL
RUNS 1 2 3
STATISTICAL DATA USED TO DETERHINE PERCENT
INACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG/G

9.51

1.02

2.55

5.18

Mean Found
Cone . UG/G

8.50

1.86

2.57

4.98

Standard
Deviation

8.88

8.85

8.88

8.87

Percent
Inaccuracy

-1.96

3.92

8.65

-3.92

Coefficients
of variation

8.88

4.62

3.18

1.44
ao



/-I

2,4-DNT IN SOIL
RUNS 1 2 3
STANDARD DEUIATION

8.88

\o

4.88 5.1

VERTICAL AXIS TIC INTERUAL- 8.88816
TARGET CONC



2,4-DNT IN SOIL
RUNS 123
MEAN PERCENT INACCURACY

3.92

e
-3.92

1.02

VERTICAL AXIS TIC INTERUAL- 0.78431

2.04 3.06
TARGET CONC



2,4-DNT IN SOIL
RUNS 1 2 3
PERCENT IMPRECISION

4.62

88.88 1.62

VERTICAL AXIS TIC INTERVAL* 8.46216

2.04 3.96
TARGET CONC

4.08 5.1



THT IN SOIL
RUNS 123
COMPILATION QF TARGET CONC. US FOUND CONC
Target Cone.
UG/G

8.42

8.84

2.18

4.28

Day 1
Found Cone.
UG/G

8.38

8.58

1.88

2.88

Day 2
Found Cone.
UG/G

8.35

8.75

1.98

4.18

Day 3
Found Cone.
UG/G

8.32

8.75

2.88

4.28

Day 4
Found Cone.
UG/G

Ul
to



TNT IN SOIL
RUNS 1 2 3
TARGET CONC
ANALYSIS OF 12 TARGET CONC-FOUND CONC POINTS
MEAN= 1.89 SD= 1.53536492553
FOUND CONC
MEAN= 1.5875 SD= 1.42818825284

N8. RUNS 3 TOTAL X-Y ALL RUNS 12 N8. CONCENTR 12
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT- -8.8932653861225
SLOPE* 8.889293812763
R= &.956883354252
MEAN SQR DEV OF POINTS FROM REGRESSION (ST ERROR EST>« 8.19272287483
COMPUTE T
D.F.= 18
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.85 SO TOTAL P» .1)
.1
t= 1.81245868646
REPLICATES ON UNKNOHN SAMPLE 1
y(c)= 8.785974630623
x(d)= 1.92818986336

tn



CO



TNT IN SOIL
RUNS 1 2 3
STATISTICAL DATA USED TO DETERMINE PERCENT
HACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
UG.'G

8.42

8.64

2.19

4.28

Mean Found
Cone. UG/G

8.32

8.69

1.63

3.78

Standard
Deviation

8.82

8.87

8.39

8.55

Percent
Inaccuracy

-23.82

-17.46

-22.22

-11.98

Coefficient**
of variation

5.50

18.81

23.84

14.93
tn



TNT IH SOIL
RUNS 1 2 3
STANDARD DEUIATION

0.55

e
9.90

9.84

UERTICAL AXIS TIC INTERUAL- 9.05522

1.68 2.52
TARGET CONC

3.36 4.2



TNT IN SOIL
RUNS 1 2 3
MEAN PERCENT INACCURACY

-11.90

e
-23.02

9.84

VERTICAL AXIS TIC INTERVAL* 1.11112

1.68 2.52
TARGET CONC

3.36 4.2



TNT IN SOIL
RUNS 1 2 3
PERCENT IMPRECISION

23.84

00

ee.ee 0.84

VERTICAL AXIS TIC INTERVAL- 2.38435

1.68 2.52
TARGET CONC

3.36 4.2
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TETRYL IN SOIL
RUNS 123
TARGET CONC
ANALYSIS OF 12 TARGET CONC-FOUND CONC POINTS

MEAN*: 2.295 SD= 1.86437169529

FOUND CONC
MEAN* 1.8375 SD* 1.83378954379
N8. RUNS 3 TOTAL X-Y ALL RUNS 12 N0. CONCENTR 12
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT* -0.394897959184
SLOPE= 0.972722422302
R= 0.988944537094
MEAN SQR DEU OF POINTS FROM REGRESSION (ST ERROR EST>= 0.0813375850342
COMPUTE T
D.F.* 10
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.81245868646
REPLICATES ON UNKNOWN SAMPLE 1
y(c>= 0.176300874419
x(d)= 1.14902500285



\

TETRYL IN SOIL
RUNS 1 2 3
FOUND CONC

4 99

e
0.80

VERTICAL AXIS TIC INTERVAL- 0.49

2.04 3.06
TARGET CONC

5.1



TETRYL IM SOIL
RUNS 1 2 3
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY ANt
Target Cone.
UG'G

6.51

1.82

2.55

5.10

) COEFFICIENT OF UARIATION
Mean Found
Cone. UG/G

0.28

0.63

1.70

4.73

Standard
Deviation

0.02

0.09

0.12

0.15

Percent
Inaccuracy

-44.44

-37.91

-33.33

-7.19

Coefficient^
of variation

7.20

14.05

7.20

3.11



TETRYL IN SOIL
RUNS 1 2 3
STANDARD DEVIATION

e
8.80

1.02 4.08 5.1

VERTICAL AXIS TIC INTERUAL* 0.01471
TARGET CONC



TETRYL IN SOIL
RUNS 123
MEAN PERCENT INACCURACY

-7.19

8
-44.44

1.82

VERTICAL AXIS TIC INTERVAL- 3.72549

2.04 3.66
TARGET CONC

4.98 5.1



TETRYL IN SOIL
RUNS 1 2 3
PERCENT IMPRECISION

14.95

8e.ee l.BZ

VERTICAL AXIS TIC INTERVAL- 1.48487

2.84 3.86
TARGET CONC

4.88 5.1



Method No. 12

Revised December 18, 1980

DETERMINATION OF NITROCELLULOSE, NITROGLYCERINE
AND PETN IN WATER

I. Application; This method is used to qualitatively determine the
concentration of nitrocellulose (NC), nitroglycerine (NG) and PETN
in water samples.

A. Tested Concentration Range - Response is linear from 10 to 50
mg/liter in water.

B. Sensitivity Limits - Response for 5 yg of compound is: NC = 0.089,
NG = 0.17, PETN =0.15 absorbance units.

C. Detection Limits -

Compound Water (yg/1)

NC 9,300
NG 4,700
PETN 2,900

D. Interferences - Nitrite ion will interfere.

E. Analysis Rate - Approximately 20 samples can be analyzed by
one worker in an eight hour day.

II. Chemistry

Nitrite ion is cleaved from the nitrate ester in basic solution which
diazotizes procaine, in acidic solution, which in turn couples with
N,N-dimethyl-l-naphthylamine to produce an azo-dye. This dye is
determined from its absorbance at 510 ym.

C3H5N3°9 ~ Trinitroglycerine; glyceryl trinitrate; CAS RN-55-63-0
mp = 13°C, decomposition pt = 145° C;

- Pentaerythritol tetranitrate CAS RN- 78-11-5
mp = 140° C; explosive decomposition pt. 210° C;

(G6H12N5°16)x ~ Nitrocellulose, soluble gun cotton, CAS RN-900A-70-0
mp = decomposes on heating.

Handling Hazards: Explosive hazard, avoid heat, shock or open
flame. Toxic inhalation and skin absorption hazards exist. Do
not handle NG except as a dilute solution.

III. Apparatus

* A. Instrumentation - Absorbance measurements are made at 510 nM
on a Bausch and Lomb Spectronic 20 spectrometer.

i
B. Parameters - N/A



C. Hardware/Glassware.

1. 0.1, 1, and 2 ml pipets
2. 13 x 100 mm glass test tubes
3. 10 ml volumetric flasks
4. 100 ml volumetric flasks
5. 1 cm spectrometer cell (glass)
6. water bath
7. hot plate
8. 25 pi graduated syringe
9. 8 ounce glass bottle
10. 2 dram glass vials

D. Chemicals

1. KOH, Analytical reagent grade
2. Glacial acetic acid, ACS grade
3. Acetone, ACS grade
4. N,N-dimethyl-l-naphthylamine
5. Procaine

Z. Reagents

1. 10 percent KOH: Weigh 10.0 g of reagent grade potassium
hydroxide into a 100 ml volumetric flask and dilute slowly
with deionized water (nitrite free).

2. 20 percent KOH: Same as above except use 20.0 g of KOH.

3. 10 percent Acetic Acid: Pipet 10.0 ml of glacial acetic
acid into a 100 ml volumetric flask which is partially
filled with deionized water (nitrite free). Dilute to
volume with deionized water.

4. 50 percent Acetic Acid: Same as above except use 50 ml of
glacial acetic acid.

5. Color Developing Reagent. Weigh 0.35 g of each of procaine
and N,N-dimethyl-1-naphthylamine into a 100 ml volumetric
flask and dilute to volume with 50 percent acetic acid-water.

6. Working Solution of Color Reagent. Pipette 20 ml of the
color developing reagent into a 100 ml volumetric flask.
Dilute to volume with deionized water (nitrite free).

IV. Standards

A. Calibration Standards

1. Stock - Weigh 10.0 tag of NC, PETN, or 1 ml of a 1% NG in
acetone SARM into a 10.0 ml volumetric flask and dilute to
volume with acetone to obtain a 1 pg/pl solution. This
solution is refrigerated when not in use.



2. Working - Prepare standard curve daily by adding 0.0, 5.0,
10.0 and 25.0 yl of 1 yg/yl stock solution in duplicate
into 13 mm by 100 mm test tubes, using a 25 yl syringe.
Add 0.5 ml of deionized water to each tube and mix thoroughly.

B. Control Spikes - For water samples spike as indicated for the working
standards.

V. Procedure

A. Water Sample Handling/Preparation - Refrigerate the samples
until ready for analysis. Prior to analysis, filter through a
0.45 micron Millipore filter and store refrigerated in a 2 dram
glass vial.

B. Analysis of Samples

1. Water - Pipet 0.50 ml of water into a 13 x 100 mm test tube
and add 0.50 ml of 20 percent potassium hydroxide solution.
Go to step 2.

2. Mix sample well and place in boiling water bath for 30 minutes.

3. Cool the sample, add 2.0 ml of 10 percent acetic acid, and mix.

4. Add 1.0 ml of color developing reagent working solution and
mix well.

5. Allow color to develop for 1.5 hour, transfer the solution to
a clean, dry spectrophotometer cell and read the absorbance at
510 nm.

VI. Calculations

Construct a calibration curve of absorbance vs. quantity (ug) of
the compound of interest (differing responses will be observed for NC,



PETN, and NG). Determine concentration of compound in samples by
interpolating from the calibration curve.

For water: Concentration (yg/1) = yg (from graph) X 2000

For soil: Concentration (yg/1) = yg (from graph) X 100.

VII. REFERENCE None.



NITROCELLULOSE IN MATER
RUNS 1 2
COMPILATION OF TARGET CONC. US PEAK AREA

Target Cone.
MG/L

0.00
5.00

10.00

20.00

50.00
188.88

Day 1
Found Cone.
MG/L

1.64
6.47

11.31

16.46

47.25
181.88

Day 2
Found Cone.
MG/L

2.43
6.37

9.52

17.72

47.85

181.91

Day 3
Found Cone.
MG/L

Day 4
Found Cone.
MG/L



NITROCELLULOSE IN HATER
RUNS 1 2
TARGET CONC
ANALYSIS OF 12 TARGET CONC-PEAK AREA POINTS

MEAN= 30.8333333333 SD= 36.4837032942
PEAK AREA
MEAN= 0.193166666667 SD= 0.229348021905

N0. RUNS 2 TOTAL X-Y ALL RUNS 12 N0. CONCENTR 12
MEASURES <Y'S> EACN TARGET CONC 1
INTERCEPT^ -2.743312464E-4
SLOPE= 0.00627376209448
R= 0.998003265486
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)= 2.308336938E-4
COMPUTE T
D.F.= 10
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P* .1)
.1
t= 1.81245868646
REPLICATES ON UNKNOHN SAMPLE 1
y<c>* 8.0292335894436
x(d)= 9.33791924766
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UTROGLYCERIM IN WATER
RUMS 1 2
COMPILATION' OF TARGET CONC, US PEAK AREA

Target Cone.
MG-L

0.00

5.00

10.00

20.00

Day 1
Found Cone.
MG/L

-1.23

5.35

11.93

18.95

Day 2
Found Cone.
HG/L

0.08

5.27

9.42

20.22

Day 3
Found Cone.
MG/L

Day 4
Found Cone.
MG/L

00



NITROGLYCERIH IN WATER
PUHS 1 2
TARGET COHC
AHALYSIS OF 8 TARGET CONC-PEAK AREA POINTS

MEAH= 8.75 SD= 7.90569415042

PEAK AREA
MEAN= 0.056125 SD= 0.0373647561212

NO. RUNS 2 TOTAL X-Y ALL RUNS 8 H0. COHCEHTR 8
MEASURES <Y'S> EACH TARGET COHC 1

IHTERCEPT= 0.9151
SLOPE= 0.60468857142857
R= 0.992015352553
MEAN SQR DEU OF POIHTS FROM REGRESSIOH (ST ERROR EST>= 2.590714286E-5
COMPUTE T
D.F.= 6
EHTER 2 TAIL P LEUEL (USUALLY .1, EACH COHFID BAHD IS
.05 SO TOTAL P= .1)
.1
t= 1.94317596321
REPLICATES OH UHKHOUH SAMPLE 1
y(c>= 0.0263769996195
x<d)= 4.68006454046



Mlffr'UGLYCERIN IN WATER
&UMS 1 2
PEAK AREA

O i l

0
0.00

AXIS TIC INTERVAL" 0.9112

8 12
TARGET CONC

16 20



HITROGLYCERIN IN HATER
RUNS 1 2
COMPILATION OF TARGET CONC. US ST PEAK ARE

Target Cone.
MG/L

0.99
5.99

ie.ee
2e.ee
se.ee
iee.ee

Day 1
Found Cone.
MG/L

9.44

2.11
6.19

19.26

62.82

94.27

Day 2
Found Cone.
MG/L

1.12
2.58

5.92

17.85

63.13

94.39

A
Day 3
Found Cone.
MG/L

Day 4
Found Cone.
MG/L



H1TROGLYCERIN IN MATER
RUNS 1 2
TARGET CONC
ANALYSIS OF 12 TARGET CONC-ST PEAK AREA POINTS
MEAN= 30.8333333333 SD= 36.4837032942
ST PEAK AREA
MEAN= 0.585 SD= 0.708824763573
N8. RUNS 2 TOTAL X-Y ALL RUNS 12 N0. CONCENTR 12
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT= -0.00495731360273
SLOPE= 0.0191337507114
R= 8.984827449231
MEAN SQR DEU OF POINTS FROM REGRESSION CST ERROR EST>* 0.016643773819
COMPUTE T
D.F.= 10
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
.1
t= 1.81245868646
REPLICATES OH UNKNOWN SAMPLE 1
y(c)= 0.245604514821
x(d>= 25.8249834303
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FETM TM MATER
PUNS 1 2
CQMPILftTIOH OF TARGET COHC US PEwKAEEA

Target Cone.
HG-'L

0.00

5.00

10.00

20.00

Day 1
Found Cone .
MG/L

0.13

5.33

9.24

20.30

Day 2
Found Cone.
MG/L

0.00

5.00

10.00

20.00

Day 3
Found Cone.
MG/L

Day 4
Found Cone.
MG/L



PETN IN WATER
RUNS 1 2
TARGET COHC
ANALYSIS OF 8 TARGET CONC-PEAK AREA POINTS

MEAN= S.75 SD= 7.90569415042

PEAK AREA
MEAN= 0.1375 SD= 0.1164658135

N0. RUNS 2 TOTAL X-Y ALL RUNS 6 H0. CONCENTR 8
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT= 0.009
SLOPE= 0.0146857142857
R= 0.996865621198
MEAN SQR DEU OF POINTS FROM REGRESSION <ST ERROR EST)= 9.904761905E-5
COMPUTE T
D.F.= 6 •
ENTER 2 TAIL P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P= .1)
. 1
t= 1.94317596321
1
REPLICATES ON UNKNOWN SAMPLE 1
y<c>= 0.0310498594706
x<!d>= 2.94522299778



IN WATER
1 2

0 7'"'V • N-* »_

UERTICAL AXIS TIC IMTERUAL* 0.832
TARGET COHC



PETH IN HATER
RUNS 1 2
COMPILATION OF TARGET CONC. US PEAK AREA
Target Cone.
MG/L

0.00

5.00

10.00

20.00

50.00

108.00

Day 1
Found Cone.
MG/L

-13.45

0.26

10.55

39.69

53.40

94.54

Day 2
Found Cone .
MG/L

-12.45

-1.01

10.42

33.28

64.31

90.45

Day 3
Found Cone .
MG/L

Day 4
Found Cone.
MG/L

'i': '



IN HATER
RUNS 1 2
TARGET CONC
ANALYSIS OF 12 TARGET CONC-PEAK AREA POINTS
MEAN* 30.8333333333 SO* 36.4837032942
PEAK AREA
MEAN= 0.271666666667 SD* 0.227669350887

N0. RUNS 2 TOTAL X-Y ALL RUNS 12 N0. CONCENTR 12
MEASURES <Y'S> EACH TARGET CONC 1

INTERCEPT* 0.0873335230507
SLOPE= 0.00597837222538
R= 0.958026003955
MEAN SQR DEM OF POINTS FROM REGRESSION (ST ERROR £ST>* 0.00468598178714
COMPUTE T
D.F.= 10
ENTER 2 TAIL P LEVEL (USUALLY .1, EACH COHFIO BAND IS
.05 SO TOTAL P* .1)
.1
t= 1.81245868646
REPLICATES ON UNKNOWN SAMPLE 1
y<c>= 0.220283817974
x<d>= 43.9748342347



PETN IN HATER
RUNS 1 2
PEAK AREA

e
0.90

VERTICAL AXIS TIC

48 60
TARGET CONC

88 188

INTERUAL* 8.864



Method No. 13

Revised December 18, 1980

DETERMINATION OF TETRAZENE IN WATER

I. APPLICATION

This method is a quantitative procedure for determining
tetrazene in water.

A. Tested Concentration Range. The tested concentration
range is from 500 to 10,000 yg/1.

B. Sensitivity Limits. At the detection limit, 1 ng = 2.5x10-4 AU.

C. Detection Limits. (Calculated using the method of Hubeaux anrl Vox),
Detection limit is 500 yg/1 (lowest level standard).

D. Interferences. Compounds containing a guanidine moiety will
interfere.

E. Analysis Rate. Approximately twenty samples can be analyzed
by a worker in an eight hour day.

II. CHEMISTRY

Structure

H
N

NH
II

'

CAS RN 0 —
Melting point —
Boiling point —

Handling hazards —

N —— N *H2°
NH2

decomposes
N/A
Tetrazene is explosive especially in the dry state.
The neat solid should be stored in isopropanol and only
a small portion should be dried, by placing on a clean
filter paper, to prepare analytical standards.



Ul. APPARATUS

A. Instrumentation. Bausch and Lomb Spectronic 20 spectrometer
with tungsten lamp.

B. Parameters. Set spectrometer at 530 nM. Instrument zero is
set using a blank sample with each set of samples.

C. Hardware/Glassware.
1. Volumetric flasks (various sizes).
2. Pipets 10 ml and 1 ml.
3. 4 dram vials with polyseal caps.
4. 100 ml graduated cylinder.
5. 8 oz screw capped bottles with Teflon lined caps.
6. Cuvettes for Spectronic 20.
7. Hilliporc all glass filter apparatus.
8. Millipore filters, 0.45u, type HA, 47mm diameter.

D. Chemicals.
1. Methanol, distilled in glass, Burdick and Jackson.
2. Acetone, distilled in glass, Burdick and Jackson.
3. Distilled water, Millipore "Millie Q" or equivilent.
4. Sodium nitroprusside, analytical reagent grade.
5. Potassium ferricyanide, analytical reagent grade.
6. Sodium hydroxide, analytical reagent grade.

E. Reagents

1. Sodium Hydroxide. 10 grams in 100 ml distilled water. Store
refrigerated in an eight ounce screw capped bottle.

2. Sodium Nitroprusside. 10 grams in 100 ml distilled water.
Store refrigerated in a 8 ounce screw capped bottle. Prepare
fresh every two weeks.

3- Potassium Ferricyanide. 10 grams in 100 ml distilled water.
Store refrigerated in a 8 ounce screw capped bottle. Prepare
fresh every two weeks.

4. Color Developing Reagent. Mix 10 ml portions of reagents
A, B, and C with 30 ml of distilled water in a 125 ml flask.
Allow to stand for 20 minutes and then mix with 60 ml of
acetone. Use reagent within one hour.



IV. STANDARDS
*

A. Calibration Standards.
Stock. Place 10 mg of tetrazene in 100 ml volumetric flask.
Fill to mark with nethanol and mix well. Store refrigerated
in a Teflon lined 8 oz bottle.
Working. Prepare calibration standards containing 0, 1, 2.5,
5, and 10 mg/liter in water by placing 0, 1, 2.5, 5 and 10 ml
of the stock in a series of 100 ml volumetric flasks and filling
to the mark with water.

B. Control Spikes. Since no extraction is involved control
spikes are equivilent to working standards.

V. PROCEDURE

A. Sample Preparation. Obtain at least 50 ml of each water
sample and filter through a millipore filter. Place exactly

y 10 ml of the filtered water sample in a screw capped vial and
store refrigerated until analyzed.

B. Color Development. Pipet 1 ml of freshly prepared color
developing reagent into 10 ml of the water sample, mix, and
let stand for 1 hour. Run process blank and calibration
standards in the same manner.

C. Sample Analysis. Set Spectronic 20 at 530 nm and allow the
instrument to warm up for at least 30 minutes. Set 0 absorbance
using the process blank sample. Measure the absorbance of each
sample and calibration standard.

VI. CALCULATION

Construct a calibration curve from the data (concentration vs.
absorbance) obtained for calibration standards and interpolate the concentration
in the sample from the calibration curve. (Above 5 ppm the curve will probably
be nonlinear).

V



Spike Recovery Data From Water

Target Value
0
0.5
1.0
2.5
5.0

10.0

Found Value
0, -0.005, 40.05, 40.05
0.5, 0.5, 0.48, 0.53
1,0, 1.0, 0.98, 1.0
2.5, 2.4, 2.6, 2.5
5.0, 4.8, 4.9, 4.9
10.0, 10.0, 9.9, 10.1

VII. REFERENCE. None



BCL TETRACENE
RUNS 1 2 3 4
COMPILATION 0

Target Cone.
HG/L

e.ee
0.50

i.ee
2.59

5.00

ie.ee

IN HATER P * A
" TARGET CONC. US FOUND CONC
Day r
Found Cone.
NG/L

e.ee
0.50

1.00

2.50

5.00
10.00

Day 2
Found Cone.
MG/L

e.ee
0.50

1.00

2.40

4.80
10.00

Day 3
Found Cone.
MG/L

0.05

0.48

0.98
2.60

4.90
9.90

Day 4
Found Cone.
HG/L

e.es
1

9.53

i.ee
2.50

4.9e
19.19



BCL 1fcT*f>CEN£ IN HATER P * A
*UHS I ± 3 4TARGET CCMCANALYSIS Or 24 TARGET CONC-FOUND CONC POINTS
MEANs 3.16666666667 SD- 3.54678870881

FOUND CONC
MEAN* 3.15373 SD* 3.53473055673
N0. RUNS 4 TOTAL X-Y ALL RUNS 24 N0. CONCENTR 24
MEASURES <Y'S> EACH TARGET CONC 1
INTERCEPT- -0.0016071428571
SLOPE- 0.996428571429
R« 0.999827723656
MEAN SQR DEM OF POINTS FROM REGRESSION <3T ERROR EST)= 0.08450024350701
COMPUTE T
D.F.« 22
ENTER 2 TML P LEUEL (USUALLY .1, EACH CONFID BAND IS
.05 SO TOTAL P« .1)

i . l
t= 1.71713969197
REPLICATES ON UNKNOWN SAMPLE 4
y<c>* 9.06*1962943042
x(d>» 9̂ 3,1792130263



BtL ItlKHCtNt IN MttltK
RUNS 1 2 3 4
FOUND CONC

18.18

t H

8» OB
UERTICAL AXIS TIC INTERUAL* 1.81

4 6
TARGET CONC

8 18



BCL TETRACENE IN WATER P I A
RUNS 1 2 3 4
STATISTICAL DATA USED TO DETERMINE PERCENT
INACCURACY AND COEFFICIENT OF UARIATION
Target Cone.
HG/L

e.ee

9.58

1.90

2.56

5.88

18.88

Mean Found
Cone. MG/'L

8.83

8.58

1.88

2.56

4.98

18.88

-

Standard
Deviation

8.82

8.81

8.81

8.85

8.85

8.85

Percent
Inaccuracy

8.58

-8.58

8.80

-2.88

8.88

Coefficient^
of variation

66.67

2.3?

0.58

1.89

8.96

8.47

00



UtL ItlKHtkNfc IN HAIkK P & A
RUNS 1 2 3 4
STANDARD DEMIATION

8.05

e
V •

VERTICAL AXIS TIC INTERVAL" 8.88471

8
TARGET CONC



tfU. ItlKflfbNt IN MAIfcK
RUNS 1 2 3 4
MEAN PERCENT INACCURACY

& R

e-a.ee 2 4 6
TARGET CONC

8 ie
VERTICAL AXIS TIC INTERUAL« 6.25



STANDARD DEVIATION
BCL TETRACENE IN HATER P ft
RUNS 1 2 3 4
USE FOUND COHC
(!) 0 0.0166 <2> 0.5 0.0119
(3) 1 0.005? <4> 2.5 0.0471
<5> 5 0.0471 (6> 10 0.0471



INDIUIDUAL PERCENT INACCURACY
BCL TETRftCENE IN HATER P fc A
RUNS 1 2 3 4
USE FOUND CONC
(1) 0 1.0E+300 <2> 0.5 0
<3> 1 0 <4> 2.5 0
<5> 5 0 <6> 10 0
<7> 0 1.0E+300 <8) 0.5 8
<9) 1 0 U0> 2.5 -4.0881

(il> 5 -4.0001 <12> 18 8

(13) 0 1.0E+388 U4> 8.5 -4.8881

<15) 1 -2.0001 <16> 2.5 3.9999

<17> 5 -2.0001 <18> 18 -1.8881

(19) 0 1.0E+300 <28) 8.5 5.9999

<2U 1 0 (22) 2.5 0
<23> 5 -2.0001 <24) 18 0.9999

COMPUTE HEAN PERCENT INACCURACY? Y/N Y
(1) 0 1.0E+300 (2) 0.5 0.4999
<3> 1 -0.5001 <4> 2.5 -1.0E-4
<5> 5 -2.0001 <6> 10 -1.0E-4



PERCENT IMPRECISION
BCL TETRACENE IN MATER P ft. ARUNS 1 2 3 4
USE FOUND CONC
(1)0 66.6666 C2> 8.5 2.3686
<3> 1 8.5882 <4> 2.5 1.8856

C5> 5 8.962 <6> Id 8.4714





APPENDIX G

SAMPLE STANDARD OPKRATING PROCEDURE
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(Explosives Manufacturing Ar«;<i) of tin-

Frankford Arsenal
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1.0 SCOPE

This procedure will provide for the safe demolition of structures
in the 400 area of the Frankford Arsenal. All structures will be removed
to the existing grade level and all materials will be removed. Surfaces
potentially contaminated with explosives will be flamed to assure their
cleanliness. The area will be restored for unrestricted use.

2.0 BACKGROUND

The 400 area is a 9-acre section of Frankford Arsenal (FFA) located
in the southeast end of the post. The 400 area was used to manufacture
primer mixes and pyrotechnic materials. Lead styphnate manufacture was
started in 1944, and production continued to 1976. Table 1 1s a tabulation
of the manufacturing operations for each of the buildings.

The area includes 32 one- and two-room buildings, blast walls, associ-
ated drains, traps, sumps, and approximately 8,200 ft of terra cotta drain
lines. The drain lines Include branch waste lines from each building's
sump which connect with the main 30-in. line running to the Delaware River.
In addition, the old Fitler sewer line to the Delaware River runs adjacent
to the 30-in. sewer line. Wash-down of process areas and decanting of
vessels during operations contributed extensively to contamination of the
sumps and laterals. The Battelle survey (Appendix A of Contract DAAK '
11-79-C-D135) revealed that Buildings 404, 410, and 429 contained explosive
residues. Some of the sumps, drains, and vents associated with the building
were also found to contain some explosive residues.

The 400 area is shown in Figure 1 (Drawing FF 12958 enlargement,
"Map of Frankford Arsenal"). A tabulation of the buildings and associated
structures is presented in Table 2. Included in the table is the type
of explosive contamination reported in the Battelle survey (Appendix A
•of Contract). Detailed drawings of the 400 area are on file at the Arsenal
and are in the FF 14000 series.
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3.0 METHODS

A conceptual process flow diagram for the demolition of the 400 area
is presented in Figure 2. Process details are presented in Section 7.

The demolition for the 400 area consists of a scoping survey .of the
area for explosives to verify the Battelle results. The wooden covered
walkways, along with the asbestos shingles, will be removed and treated as
asbestos waste. The wooden roof of each building will be removed along
with the asbestos shingles and asbestos ceiling materials. This mass of
material will be treated as asbestos contaminated waste and processed for
burial. The land burial facility will be GROWS, Geological Reclamation
Operation and Waste Systems, Inc., Morrisville, Pennsylvania. The inside
of the buildings, which include the concrete floor, floor tiles, and ceramic
tile walls will be flamed. The concrete blast walls will be removed and
processed to a land fill area. The buildings will be demolished and the
materials will be removed and processed to a land fill area. The drains
and sumps will be removed; also the concrete floor from each of the buildings
will be removed and processed for land fill. The macadam paving between
the buildings will be excavated and removed for land fill. The area will
be backfilled with soil and final-surveyed for explosive contaminants
before releasing the area for unrestricted use. After the area has been
released, the perimeter fence will be removed and disposed of as scrap.

Flaming will be used for nonconbustibles on the inside of the buildings
and sumps to assure that all residue explosives are decomposed. Flaming
will be done to raise the surface temperature of structures above the
decomposition temperature of the explosive contaminates. Temperature
indicating paints will be used to assure that adequate reaction temperatures
are obtained. Table 3 lists the explosives which were manufactured in the
400 area, and their decomposition temperatures. Before demolition of the
buildings, the vents will be removed.
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After flawing, typical surfaces of Building 429A will be sampled with
swipe wet with acetone. These staples will be analyzed for explosive
residue as a double-check to assure that the flaming 1s effectively decom-
posing explosives.

Some of the sumps may have radioactive contamination as reported by
Battelle. Table 4 gives a listing of the sunps that may be contaminated.
Samples will be taken from these sumps to verify the presence of radioactive
contamination. Those sumps that do not contain radioactive contamination
will be treated as only containing explosive contamination. Those sumps
that do have radioactive contamination will be treated for explosive contami-
nation and then treated for radiological materials.

A few of the sumps may have heavy metal residue as reported by Battelle.
These sumps will be sampled for heavy metal contamination. Those sumps
that do, in fact, have heavy metal present will be treated for explosive
contamination and then cleaned of heavy metal 1f 1t Is still above allowable
limits before they are flamed as part of the explosive residual cleanup
operation.

The sumps will be pumped to remove liquid and sludge. This waste will
be thermally or chemically treated to decompose the explosive residues.
Flaming of the sumps will be performed before removal to assure that all
explosive residue have been reacted. Temperature Indicating paints will be
used to assure that adequate reaction temperatures are obtained. The
drains will be removed, then passed through a flame to react explosive
residue. The materials from the drains and sumps will be transported to a
land fill site.

Waste collected in vacuum cleaners and miscellaneous potentially
contaminated materials such as work gloves, wipes, etc., will be flashed to
decompose explosive residues.
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A single designated working copy of this demolition plan may be changed
in red (red lines) by authorized personnel as procedural changes dictate.
All procedural changes must be approved by a U.S. Army Toxic and Hazardous
Material Agency (USATMA) representative. These include, but are not limited
to:

a) Health and Safety Engineering Coordinator (HSEC) must approve
and sign those changes affecting health and safety.

b) The site director must approve and sign changes affecting
the scope of the task, i.e., cost or schedule.

c) QA must approve and sign those changes affecting quality.
d) All changes must be approved by D&D operations.

Waste materials will be controlled by D&D operations management. Only
haulers with state permits will be used to transport waste. Traffic.will
initiate material removal requests which must be approved by operations
management. Each vehicle entering and leaving will be checked to assure
that only materials approved on the removal request are in the vehicle and
that the delivery destination is correct.

4.0 CONTAMINANTS AND MATERIALS INVOLVED

There are some contaminants and materials involved in the demolition
of the 400 area that require special attention. The Battelle survey (Appen-
dix A of the contract) reports explosive residue contamination in a few of
the buildings in the 400 area. Table 2 lists the contamination reported by
Battelle in the 400 area buildings. Table 3 lists the decomposition tem-
perature for these explosives. Table 4 lists the contamination reported by
Battelle in the 400 area support facilities.

For the inside of buildings having a history .of explosive usage (see
Table 1), a battery of five spray indicator tests will be used to screen
for explosives. These spray tests are extremely useful since a large

FORM 71B-P REV. 7-78
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number of surfaces can be screened rapidly. However, it should be noted
that a positive result must be confirmed using a snore specific assay method,
since all tests of this type are subject to false positives.

Along with the explosive residues, the asbestos Materials will require
special handling. Asbestos materials, are limited to the roofs of buildings
and walkways, pipe insulation, and ceilings of all buildings. The roof
tiles and transite ceiling materials are hard and fired materials which
will not produce an airborne hazard. The pipe insulation is friable and
may produce loose fibers. Workers will be protected from this hazard by
respirators and protective clothing.

5.0 EQUIPMENT AND MATERIALS

The equipment required for demolition shall include, but not be limited
to, the following:

1) Caterpillar - to remove walkways, demolish buildings
2) Wrecking ball - to demolish blast walls
3) Hyrara - to demolish divider walls, floors
4) Front loader - to remove macadam, remove rubbish
5) Backhoe - to remove sewers, sumps
6) Remote boom/with torch - to flame inside buildings
7) Vacuum cleaner (nonsparking, air-powered)
8) Respirators
9) Coveralls (nonstatic cotton)
10) Safety shoes (with grounding shoe straps)
11) Hard hats
12) Safety glasses.
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6.0 SAFETY PROCEDURES

United access to the 400 area will be maintained during all opera-
tions of denolition. Personnel shall be Halted to those essential for the
task; however, there shall be no less than two persons while working in or
around contaminated areas.

A Restricted Access Area Entry Remit (Appendix A) Initiated by Opera-
tions and issued by the Health and Safety Radiation Services will be required
for all work performed in the 400 area. This permit will include procedures
outlining minimum safety requirements for these hazardous areas and opera-
tions. Following review, the permit shall be signed by all personnel who
are doing work covered by the permit. A copy of the permit will be posted
in the work area. No entry shall be permitted without specific approval of
the supervisor in charge of the area.

Air-powered, nonsparking vacuum equipment will be used for cleanup
operations. The vacuum equipment will be connected to building electrical
ground when operated in areas containing explosive residues. The vacuum
cleaner attachments will be made of nonsparking materials, such as aluminum,
and will be grounded to the vacuum cleaner. The vacuum equipment will be
operated with sufficient water in the collection tank to keep the residue
wet or moist at all times. The vacuum equipment will be equipped with
special exhaust filters to reduce discharge of particulates in the atmos-
phere. Nonsparking tools will be used in areas contaminated with explosive
residue. Grounding shoe straps and nonstatic cotton coveralls will be worn
by personnel in cleaning up explosives residue.

The flaming operation and cleanup operations will be performed with
caution when in the proximity of combustible materials. Appropriate fire
prevention measures will be exercised. Fire retardant clothing will be
worn by the operators during flaming operations.
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All equipment operators will be required to wear eye protection and
hard hats. All nonequipment operators will be required to wear the sane,
with the addition of safety shoes. Steel plates will be added to equipment
as armor to protect the operators.

Special note should be taken for the existence of explosives residue
In cracks and crevices. If such residues are found, appropriate removal
procedures such as steam cleaning or high-pressure water washing techniques
will be employed.

7.0 PROCEDURES FOR DEMOLITION

The following procedures are outlined for performing the demolition of
the 400 area: (re: Figure 3).

1) Remove steel beams and steam pipe holders along walkway.
Beams and pipes are to be processed as scrap metal.

2) Remove pipes from covered walkway. Process pipes as scrap
metal. If asbestos insulation is present, the insulation
and the enclosed pipe will be disposed as asbestos waste.

3) Remove covered walkways and collect all materials in one
area before moving it to a landfill.

4) Removal of building roofs.
a) Survey all interior surfaces of the roof with spray

indicator.
b) Vacuum and hand scrub surfaces that indicate presence

of explosive contamination.
c) Remove roof from each building - mechanized removal.

Collect all materials in one area.
d) Remove all materials from site and handle as asbestos

waste for land burial.
5) Removal of buildings.
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a) Remove all loose combustible materials from all build-
ings.

b) Survey the walls and floors with spray indicators.
Only those buildings or portions of those buildings
which contain explosive residue as shown by the indicator
will be cleaned by vacuum techniques. Resurvey the
area to assure that the area of the building that
previously indicated the presence of explosive residue

2 2is clean to less than 1 gm/m (0.1 gm/m for nitroglyce-
rin).

c) For areas of the buildings which continue to indicate
, the presence of explosive residue, additional cleaning
will be done. Methods such as steam cleaning, washing/
scrubbing or foam cleaning either separately or in com-
bination will be used.

d) Verification to show the explosives residue has been
reduced to a safe level in all buildings. If not,
Procedure 5c will be repeated until analyses shows that
a safe level has been reached.

6) Flame inside of buildings by remote boom torch. Temperature
indicating paints will be used to show that adequate reaction
temperatures are obtained. The operation will be monitored
by TV and the torch operator will be protected by steel
armor (Figure 4).

7) Verification sampling of typical flamed surfaces will be
done to confirm that the explosives residue have been decom-
posed.

Materials from the following procedure steps will be collected, then
processed to a land fill.

8) Demolish blast walls (typical blast wall shown in Figure 5).
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9) Demolish buildings with bulldozer.
10) Demolish divider walls and concrete buildings.
11) Remove floors of buildings.
12) Remove sumps after:

a) Pump the liquids out.
b) Flame the inside of the sump using temperature indicat-

ing paints to show that a high enough temperature was
reached to decompose explosives residue.

13) Remove sewers.
a) Pass all sewer material through flame.
b) Use temperature indicating paint on some selective

surfaces to assure that high enough temperatures were
reached to decompose explosives residue.

14) Backfill sump and sewer line excavation with soil.
15) Remove macadam.
16) Rough grading of 400 area to make level.

8.0 COST AND SCHEDULE

Demolition of the 400 area is planned for early summer after the
ground has defrosted. Excavation will be much easier and liquids easier to
manage after the winter freeze is over.

Cost estimates for demolition of the 400 area will be obtained from
demolition contractors at part of Phase III of this contract. Current
plans are to subcontract the work of the demolition phase.
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FRANKFORD ARSENAL
UCILITKS DIVISION

ML*.. KMU.
«utl « v~- t l f t c m

FF- 12958
Figure 1. Map of the Frankford Arsenal
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Building

402
403
404
405
406
410
412
413
414

415

416
417
417B
418

419
420
421
422

423
424
425

426

TABLE 1

MANUFACTURING OPERATIONS IN THE 400 AREA

Normal Operations/Usage

Primer Materials Storage
Primer Materials Storage
Propellent Storage
Primer Materials Storage
Office and Personnel Activity Area
Primer Storage
Zirconium and Sodium Carbonate Storage
Pyrotechnics Blending
(1) Zirconium and Lead Dioxide Drying
(2) Analytical Lab Support of Nitrocellulose and

Nitroglycerine Process
(1) Sytphnic Add Manufacturing
(2) Styphnic Add Storage
Zirconium and Lead Dioxide Mixing
Lead Styphnate Manufacturing
Chem Storage
(1) Head End for Disposal of Off-Specification Lead Styphnates
(2) Primer Mix Disposal
(3) Zirconium, Lead Dioxide Combined with Methylent Chloride
Lead Styphnate and Tetrazene Slurry Blending
Black Powder Storage <
TNT Storage
(1} Blending Experimental Delay Material
(2) Pyrotechnic Blending
Pyrotechnic Pelletizing
Incendiary Material Drying

••(!•)• Incendiary Material Drying
(2) Pyrotechnic Storage
(1) Chem Storage
(2) Pyrotechnics Storage
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Building

427

427B
429
430

431

434
435
438
439
440
441

TABLE 1

MANUFACTURING OPERATIONS IN THE 400 AREA
(Continued)

.Normal Operations/Usage

(1) Tetrazene Manufacturing (Wet)
(2) PentaerythHte Tetranitrate (PETN) Weighup
Chem Storage
Lead Styphnate Storage
(1) Styphnate Weighup
(2) Tetrazene Weighup
(3) Lead Styphnate Storage - Wet
(1) Black Powder Storage
(2) Black Powder Lotting
Bullet and Case Breakup
Bullet and Case Breakup
Burn Pit
Anmo and Explosive Incineration
Propel 1 ant Material Storage
Scrap Storage
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Number

400
402
403
404
405
406
409
410
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
427A

429A
&
B

TABLE 2

400 AREA BUILDINGS

With
With Divider Type of Concrete
Blast Blast . Contamination . .Dock
Wall Wall ĝ/nT)

— — — _
X -
X -
X - (NC, 900, 1200)
X -

X~
-
X - (PETN, 2000)
-
-
- - -
X -
X -
X -
_
X X
-
-
_
-
_ . .
_
.
X -
-

TNT 5000
X - PETN, 1200

TETR, 600
TNT 1300
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TABLE 2

400 AREA BUILDINGS
(Continued)

Number
With
Blast
Wall

With
Divider
Blast
Wall

Type of
Contamination

z

Concrete
Dock

430
431
434
435
439
440
441

X
X
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FIGURE 2
CONCEPT DEMOLITION OF 400 AREA

Survey Area
with

Explosion Meters

Remove
Covered Walks

Remove
Buildings
Roofs

Flame
Buildings
and Floors

Remove
Blast
Walls

Remove
Buildings
and Floors
to Grade

Pump the
Liquids from

Sumps

Flame
the Sumps

Remove Drains
and Jerracata

Pumps

Flame the
Drains
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FIGURE 2
CONCEPT DEMOLITION OF 400 AREA

(Continued)

Remove
Sumps

Remove
Macadam
Between

Buildings

Backfill
Area
With
Soil
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EQUIPMENT
HAND AND
TORCH

HAND

CAT

REMOTE
WITH
CLAM SHELL

HAND

REMOTE BOOM

WRECKING BALL
HYRAM

BULLDOZER

HYRAM

HYRAM

FRONT LOADER

BACK HOE

HYRAM

FIGURE 3
DEMOLITION SEQUENCE

TASK DEPOSITION
REMOVE STEEL BEAMS AND
STEAM HOLDERS

REMOVE PIPES FROM
COVERED WALK

REMOVE COVERED WALKS

REMOVE ROOF FROM
EACH BUILDING

REMOVE DOOR AND
WINDOW FRAMES

FLAME INSIDE OF BUILDING
TORCH

DEMOLISH BLAST WALLS

DEMOLISH BUILDINGS

DEMOLISH DIVIDER
WALL AND CONCRETE
BUILDINGS

REMOVE FLOORS

PUMP LIQUIDS FROM SUMPS

FLAME THE INSIDE OF SUMPS

REMOVE SEWERS

FLAME SEWER MATERIALS
I

REMOVE SUMPS

t
BACKFILL WITH SOIL

SCRAP

SCRAP

BURY AS ASBESTOS
LAND BURIAL

RUBBLE AGE BURY
PILE AS ASBESTOS
ON SITE LAND BURIAL

RUBBLE
PILE
ON SITE

BURY
LAND BURIAL

LANDFILL

LANDFILL

LANDFILL

LANDFILL

LANDFILL

LANDFILL
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TABLE 3

THERMAL DECOMPOSITION TEMPERATURES OF SELECTED EXPLOSIVES*

Decomposition
Explosive Temperature Type of Reaction

._____________(6C) (6F)__________(5-s Test)

Nitrocellulose (NC)

12.6% Nitrogen 170 338 Decomposes
13.45% Nitrogen 230 446 Decomposes

Nitroglycerine (NG) 222 - 432 Explodes

Pentaerythritol
Tetranitrite (PETN) 235 455 Decomposes

Tetryl (TETR) 257 495 • Ignites

Cyclonite (RDX) 260 500 Decomposes

Lead Styphnate 282 540 Explodes

Tetranitroresorcino! (TNR) No data given

Trinitrotoluene (TNT) 320-335 608-635 Explodes (confined)
470 878 Decomposes (unconflned)

*Data from "Engineering Design Handbook, Explosive Series, Properties of
Explosives of Military Interest," AMCP 706-177, Headquarters, U.S. Army
Material Command, January 1977
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TABLE 4

400 AREA SUMP AND VENT

Explosive Heavy Metal
Building Residue Residue

402 X
403 X
404
405 X
410
412
413 X
414 X
415 X
416
417 X X
418 X X
419 X X
421
422 X
423
424
425
426
427 X
430**
431
434
435
439

*Reported by Battelle
**Sewer from Building 430 is contaminated

CONTAMINATION*

Radiological
Contamination

X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

by radiological

Vent
Heavy Metal

X
X
X
X
X
X
X

X
X

X

material.
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ARMOR PLATE

OBSERVATION CAMERA

FLAME TORCH

12-ft BLAST WALL

Figure 4. Remote Flame Machine
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3/4 in. DIAM.-
7-1« in. OC

1/2 in. DIAM.
1 ft-6 in. OC

GRADE

5-5/8 in. OIAM.
EQUAL SPACE
(2 ROWS)

PILES

Figure 5. Typical Blast Wall Cross Section
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•EFDRE STARTING WORK. SAFETY.SUTERVISION
OF 6ROOP AUTHORIZING OR PERFORMING WORK.
ANO(Sun RWSION OF WORK AREA MUST M

NAME AND IDENTIFICATION OF PERSONS COVERED BY THIS FORM

NON«OCKWELl
NAME AFFILIATION INITIAL NAME AFFILIATION INITIAL

PROTECTIVE EQUIPMENT REQUIRED

"•NO£ <• ACt6 APRON "ET t, FULL-FACE RESPIRATOR
" CANVAS GLOVES f, GOWADSH.UD ' TOE 8UARD! :- HALF-FACE RESPIRATOR
r NFOPRtNE GLOVES O HARD MAT CANVAS COVERS r OLTRA FILTER
'• PVC GLOVES • ^tNQLic ' Pt.*STlC COVERS n COMWNATION CANISTER
' SWOEON-S GLOVES ; .ACESMIELD " MOTS ^ ORGANIC VAPOR
l LEATHFR GLOVE* r rrl ^OTICTIOK C LEGGINGS r ACIDOAS
' "OUTLET TYPE , ,AF|TY GLASSES " :.

' •• JONES GOGGLES
•OOY '-' EAR RROTECTIOM
• COVERALLS :• EAR 'LLKiS RrtPIRATORV PMO1ECIION
'' LAS COAT 1 EAR MUFFS **•*
1 SURGEON'S CAF - SAFETV HARNESS ' AIRLINE RESPIRATOR

MOOt) ^ SAFETY StLT

PERSONNEL MONITORING EQUIPMENT - SPECIAL REQUIREMENTS -
i- »(TA*AMM» FILMIADGE " PERSONAL SURVEY

' NFLTTRON FILM BADGE t- TOOL SUM V(Y

" ilTA GAMMA OOSIMCTER ' WCLOING PERMIT
!• NEUTRON DOSIMETER : CONFINED SPACE FNOCEDt
' EXTREMITY MONITORING >' OXY DtFIOENCYTfST
i' PFKSONAL AIR SAMPLER _ _____ » Oj

'• SURVIYMETtR CO«NUSTHLE ATMOS'HER

"" TOXIC ATMOSPHERE TtST

1 STANMV REOUIRED
I- FIRE PROTECTION

APPROVALS KM PER FORMING WORK

RADIATION MEASUREMENTS

[ SURFACE CONTAMINATION

AIRSORNt RADIOACTIVITY
eOMCENTRATION

1

ALL PERSONI COVERED BY THIS PERMIT MUST INITIAL AFTER SAFETV
INSTRUCTIONS HAVE BEEN GIVEN

APPENDIX A: RESTRICTED ACCESS AREA ENTRY PERMIT
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FINAL

is. »M>PII>I«II-»^ M«m This report was prepared as part of the DARCOM Historical/Archeological
Survey (DHAS), an inter-agency technical services program to develop facility-specific
archeological overviews and management plans for the U. S. Army Materiel Development and
Readiness Command (DARCOM).

11 »«o«ci (LMMt: MO
The St. Louis Array Ammunition Plant (AAP) is a facility of the U. S. Department of the
Army DARCOM (Materiel Development and Readiness Command), with responsibilities for the
management of the prehistoric and historic archeological resources that are retained
within the installation lands. This report summarizes the archeological resources
presently identified en the installation, the culture history of the area that provides a
context fcr the interpretation and evaluation of those .resources, an assessment of the
total archeological resource base likely to be found on installation lands, and
recommendations for the future management of those resources within the overall context
of DARCOM missions and public responsibilities. No archeological investigations have been
conducted on the St. Louis AAP and no sites are presently known to exist within facility
boundaries. The entire surface of the AAP has been impacted by modern construction;
however, subsurface archeological deposits may exist. If construction occurs on the
facility, proposed impact areas will need further review of any archeological materials
and their mitigation needs.
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MANAGEMENT SUMMARY

The St. Louis Army Ammunition plant (AAP) is a facility of the U. S.
Department of the Amy DARCOtf (Materiel Development and Readiness
Command), with responsibilities for the management of the prehistoric and
historic archeological resources that are retained within the
installation lands. This report is a summary of the archeological
resources presently identified on the installation, the culture history
of the area that provides a context for the interpretation and evaluation
of those resources, an assessment of the total archeological resource
base likely to be found on installation lands, and recommendations for
the future management of those r^ources within the overall context of
DARCOK missions and public responsibilities.

Ho archeological investigations have been conducted on the St. Louis
AAP and no sites are known to exist within the facility boundaries. The
entire surface of the facility has been impacted by modern construction;
however, subcurface archeological deposits may exist. If construction
occurs on the facility, proposed impact areas will need further review of
any archeological materials and their mitigation needs.
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FOREWORD

As a federal agency with large public land holdings .--the U. S. Army
is responsible for the stewardship of a variety of natural and cultural
resources that are part of its installations' landscapes. The Army's
Materiel Development and Readiness Command (DARCOM) presently manages a
nationwide network of 65 installations and 101 subinstallations and
separate units, which range in size from one acre to over one million
acres. As part of its programs of environmental and property management,
DARCOM has requested that the U. S. Department of the Interior's National
Park Service provide technical guidance to develop programs for managing
installatior cultural resources.

VPS is thus conducting the DARCOM Historical/Archeological Survey
(DHAS), which has two major disciplinary elements. The architectural
review and planning function is being directed by the Service's Historic
American Buildings Survey (HABS), while the prehistoric and historic
archeolo&ical resource assessment and planning function is the
responsibility of the Service's Interagency Resource Division (IKD). IRD
has contracted with Woodward-Clyde Consultants (WCC) for the development
of guidelines for the DARCOM archeological management planning effort, and
for the completion of 41 overviews and plans throughout the United
States. WCC has in turn subcontracted the technical studies to several
regional subcontractors, with fimil editorial review of reports and
preparation of text and illustrations handled by WCC.

This overview and recommended management plan for the archeological

resources of the St. Louis Army Ammunition Plant was prepared by the
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Center for American Archeology, Kampsville, Illinois, under subcontract to
WCC. It follows the guidance of "A Work Plan for the Development of
Archeological Overviews and Management Plans for Selected U. S. Department
of the Army DARCOK Facilities," prepared by Ruthann Knudson, David J. Fee,
and Steven E. James as Report Ho. 1 under the WCC DARCOM contract.
A complete list of DHAS project reports is available from the National
Park Service, Washington, DC.

The DHAS program marks a significant threshold in American cultural
resource management. It provides guidance that is nationally applicable,
is appropriately directed to meeting DAHCOM resource management needs
within the context of the Army's military mission, and is developed in
complement to the state Resource Protection Planning Process (the RP3
process, through State Historic Preservation Offices). All of >..- .
participating in this effort, particularly in the development of this
report, are pleased to have had this opportunity. Woodward-Clyde
Consultants appreciates the technical and contractual guidance.provide . by
the National Park Service in this effort, from the Atlanta an.1 Washing'-on,
DC offices and also from other specialists in DPS regional offices in
Philadelphia, Denver, and San Francisco.

Woodward-Clyde Consultants Ruthann Knudson

xii
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1.0

IHTRODUCTIOH

The following report is an overview of and recommended management
plan for the prehistoric and historic archeological resources that are
presently known or likely to occur on the St. Louis Army Ammunition Plant
(AAP) in St. Louis City, Missouri, just south of the community of Pine
Lawn (Figure 1-1). This facility is an installation of the U. S.
Department of the Army DARCOH (Materiel Development and Readiness
Command), which as a reservation of public land has responsibilities for
the stewardship of the cultural resources that are located on it. The
assessments and recommendations reported here are part of a larger
command-wide cultural resource management program (the DARCCM
Historical/Archeological Survey, or DMAS), which is being conducted for
DARCOM by the U. S. Department of the Interior's National Park Service.
The following is that portion of the facility-specific survey that is
focused on the prehistoric and historic resource base of the St. Louis
Army Ammunition Plant, and was developed in accordance with the Level A
requirements as set forth in the archeological project Work Plan
(Knudson, Fee, and James 1983). Because there are no presently recorded
or archivally-determined potential archeological sites on the St. Louis
AAP. the required Sections 4.0 and 5.0 are minimal statements only in
this report. A companion historic architectural study is in preparation
under a contract with the Rational Park Service's Historic American
Buildings Survey (HABS) (William Brenner, personal communication 1984).
In addition, an archeological overview and management plan has been
developed for the U. S. Army's St. Louis Army Support Center (ASC)
(Stafford it al. 1985), just one to two miles east of the St. Louis AAP
in the Mississ;ppi River floodplain on the Illinois side of the river.
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This section introduces the St. Louis AAP archeological overview and
management planning effort. Federal regulations requiring such work and
effort are briefly summarized. Also included are brief introductions to
the St. Louis facility, the lack of previous archeological work there,
and the sociocultural context of the archeological resources that might
merit management consideration.

1.1 PURPOSE AHD HEED

A corpus of Federal laws and regulations mandate cultural resources
management on DAHCOM facilities. Briefly these are:

• The national Historic Preservation Act of 1966 as amended (80
Stat. 915, 94 Stat. 2987; 16 USC 470), with requirements to,

- inventory, evaluate, and where appropriate nominate to the
National Register of Historic Places all archeological
properties under agency ownership or control (Sec. 110(a)(2))

- prior to the approval of any ground-disturbing undertaking,
take into account the project's effect on any National
Ragister-listed or eligible property; afford the Advisory
Council on Historic Preservation a reasonable opportunity to
content on the proposed project (Sec. 106)

- complete an appropriate data recovery program on an eligible
or listed National Register archeological site prior to its
being heavily damaged or destroyed (Sec. 110(b), as reported
by the House Counittee on Interior and Insular Affairs [96th
Congress, 2nd Session, House Report No. 96-1457, p. 36-37])

• Executive Order 11593 (36 FR 8921), whose requirements for
inventory, evaluation, and nomination, and for the recovery of
property information before site demolition, are codified in the
1980 amended National Historic Preservation Act

1-3
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• The Archeological and Historic Preservation Act of 1974 (88
Stat. 174, 16 USC 469), which requires that notice of an agency
project that will destroy a significant archeological site be
provided to the Secretary of the Interior; either the Secretary
or the notifying agency nay support survey or data recovery
programs to preserve the resource's information values .

• The Archeological Resources Protection Act of 1979 (93 Stat.
721. 16 USC 470aa; this supersedes the Antiquities Act of 1906
(93 Stat. 225, 16 USC 432-43]). with provisions that effectively
mean that

- The Secretary of the Army may issue excavation permits for
archeological resources on DARCOM lands (Sec. 4)

- Io one can damage an archeological resource on DARCOM lands
without a permit, or suffer criminal (Sec. 6) or civil
penalties (Sec. 7)

• 36 CFH 800, -Protection of Historic and Cultural Properties" (44
FH 6068, as amended in May 1982); these regulations from the
Advisory Council on Historic Preservation set forth procedures
for compliance with Section 106 of the national Historic
Preservation Act

• Regulations from the Department of the Interior for determining
site eligibility for the Bational Register of Historic Places
(36 CFR 60, 36 CFR 63), and standards for data recovery
(proposed 36 CFR 66)

• United States Department of the Army procedures and standards
for preserving historic properties (32 CFR 650.181-650.193;
Technical Manual 5-801-1; Technical Bote 78-17; Army Regulation
420-40); and procedures for implementing the Archaeological
Resources Protection Act (32 CFR 229).

1-4
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These procedures should be integrated with planning and management to
insure continuous compliance during operations and management at each
facility. This can best be achieved by an understanding of the

procedures implied by the regulations and an awareness of the cultural
resources potential at each facility.

1.2 THE ST. LOUIS ABMY AMMUNITION PLAHT

The 21-acre (8.5 ha) St. Louis Army Ammunition Plant is located at

4800 Goodfellow Boulevard, St. Louis, Missouri. The installation is now
a separate military facility and was originally the northernmost part of
the 276 acres (112 nc) St Louis Ordnance Plant and was commissioned
5 Hay 1941. Currently, it is operated by the Oonovan Construction
Company of Minneapolis, Minnesota, and has as its sole mission 105 mat
ammunition production. The entir* facili'cy has been impacted by
construction of buildings or parking lots, with small open areas
scattered throughout (Figure 1-2).

1.3 SUKMAHJf OF rSEYIOUj! AKCHEOLOCICAL WORK COUDUCTED OIT THE ST LOUIS AAP

lo archeological work ha* been conducted on the St. Louis AAP and no
archeological sites are known to exist within the facility boundaries.
Since 100 percent of the facility has been impacted through some sort of
ground disturbance, it is doubtful that any surficlal archeological sites
remain on the AAP. However, the existence of subsurface archeological
deposits is possible.

1.4 THE SOCIOCULTURAL COVTEXT Of THE AKCHEOLOCICAL RESOURCES OB THE

ST. LOUIS AAP

The documentary evidence suggests that tha St. Louis AAP is located

in an area that was developed early in the historic period. Had there
been surficial archeological remains of interest to the lative American
community, they most certainly would have been destroyed by nineteenth-
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and early twentieth-century Buroamerican activities. Surficial, and
probably most buried Historic Kuroamerican cultural resources, probably

; were obliterated by the construction of the present facility. Thei
• possibility that subsurface remains nay still be intact could be verified
t
i only by testing beneath the plant buildings and paved grounds. If any
I archeological resources were to remain on the St. Louis facility, their
| major value would probably lie in their significance to scientific
; researchers.
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2.0

AH OVERVIEW OF THE CULTURAL AMD RELEVANT NATURAL HISTORY
OF THE ST. LOUIS AAP

A discussion of the physical and cultural environment of the area of
the St. Louis AAP is presented to pro' ide baseline data for incorporation
of known land use, assessments of the cultural and natural environments,
and archeological site information into a program of effective management
of installation resources. Integration of all these types of data
enables the management of any existing archeological resources within the
facility boundaries. In addition, the archeological research directions
pertinent to the region are discussed. A more detailed overview of the
cultural and natural history of the AAP vicinity is available in Nixon,
Hamilton, and Kling (19S2).

2.1 THE PHYSICAL ENVIRONMENT

This section describes the modern earth, water, climatic, plant and
animal resources that were probably available for human use during the
historic period. These data can be used as a baseline against which
paleoenvironmantal resources may be inferred.

2.1.1 Earth Resources
The St. Louis AAP lies in the Lincoln Hills Section of the Central

Lowland physiographic division (Fenneman 1938; Harris 1983). The AAP
area is approximately one mile west of the Mississippi River floodplain,
thus only one to two miles west of to the American Bottom of Illinois, on
the Mississippi River. The topography in the vicinity of the facility is
generally level upland, wiUi Pleistocene-age loess deposits that have
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subsequently been dissected by modern drainages that reflect the
underlying limestone bedrock erosional features. The predominant bedrock
in the hilly uplands is the Burlington Keokuk limestone with included
chert deposits. Drainage is toward the Mississippi River.

Soil maps for St. Louis City and St. Louis County (Benham 1982)
indicate that all the soils in the vicinity of the St. Louis AAP are
Urban land units. Tie Urban land unit is characterized by an 85-percent
surface covering of asphalt, concrete, buildings, or other iopervious
materials. Much of the area has been cut and filled, ranging in depths
up to six feet, tfixon, Browman, and Hamilton (1984:15), summarizing
other studies, note that the forested uplands generally have deep (80-100
feet thick) loess deposits with soils and paleosols formed in them.

2.1.2 Mater Resources
The St. Louis AAP is located two to three miles west of the juncture

of the Chain of Bocks Canal and the Mississippi River (river mile 184).
There are neither ponds nor tributary streams on the facility grounds at
present.

2.1.3 Modern Climate

The pattern of climate in St. Louis County (Benham 1982) is cold
winters with average January temperatures of 33'F. (.6*C) and long, hot
summers with an average temperature of 77*F. (25*C) in July. Two years
in ten will have maximum temperatures higher than 101'F. (38.3*C) and
minimum temperatures lower than -7*F. (-26.7*C). The last freezing
temperature in spring is usually April 20th; the first freezing
temperature in the fall is usually October 17th. The total annual
precipitation is 33.8 Inches (86 cm). Sixty percent of the precipitation
usually falls in April through September. Two years out of ten the
rainfall for the same period is less than 16 inches (41 cm). Average
seasonal snowfall is 18 inches (46 cm), average relative humidity in
midafternoon is about 60 percent.
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2.1.4 Plant Resources
Vegetation zones in the vicinity of the American Bottom tend to be

linearly arranged (Emerson and McElrath 1983). The pre-settlement
bottomlands near the facility on the edge of the Mississippi River were
occupied by cottonwood, willow, birch, and sycamore, and by stands of
silver maple, hackberry, and pecan. Slough, pond, and lake edges
supported black willow, ash, and box elder with lotus, cattails,
arrowhead, rushes, and sedges standing in or near the water. Higher
ground was occupied by a mixed forest of oak, elo, and ash with
associated species consisting of sycamore, pecan, kingnut hickory,
mulberry, and honey locust, a woodland-brush context primarily (Benchley
1976:1). Lowland prairie occurred in some areas. The prairies around
the facility in the uplands on the western side of the Mississippi River
were probably a poor source of plant foods for people; on the other hand,
the open grown oak and hickory trees on the margin of the prairie and the
forest would produce acorn and nut masts at many times the rate of
interior forest trees. Gill (1952a:294) noted that there "were groves
and springs and pond" in an area that probably was west of, and may have
included, the land of the St. Louis AAP.

2.1.5 Animal Resources
Regional presettlement faunal resources probably consisted of large

and small mammals, such as deer, rabbit, muskrat, bison (after AD 1000),
squirrel, raccoon, beaver, groundhog, opposum, and skunk; reptiles and
shellfish and several species of fish. The location of the facility
adjacent to the American Bottom, a major flyway of waterfowl, affords a
large number of migratory birds available seasonally and also provides
niches for several permanent species (Kmerson and McSlrath 1983:224).

2.1.6 Paleoenvironment
Data for reconstructing the paleoenvironment of the region prior to

16,500 BP is based on pollen cores frooi the western Ozarks (King 1975).
The vegetation type of the aid-Uisconsinan interstade, from 40,000 BP to
about 25,000 BP was open pine-parkland. At the onset of the late
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Wisconsinan full glacial period (20,000-16,500 BP) the vegetation type
shifted from pine dominated forest to spruce boreal forest. At the end
of this same period there was a decrease in spruce pollen and an increase
in thermophilous deciduous tree pollen. The pollen record at Chatsworth
bog in east-central Illinois (King 1981), dates the decline of spruce
pollen aft-er 13,800 BP as temperatures slowly increased and black ash
expanded onto wet lowlands. Continued warming temperatures from 11,600
to 10,600 BP allowed the development of other temperate deciduous species
with oak, hickory, and maple on the uplands and birch, alder, elm, and
ash on the lower, wetter areas. By 10,600 BP to 8300 BP further warming
and drying effected the complete transition to oak-dominated deciduous
forest, with accompanying increases in elm, ironwood, oak and hickory.
The forest cover in the lowlands has persisted into the present, but an
increase in herbaceous pollen in 8300 BP is interpreted as an expansion
of prairie species into the drier uplands in Illinois.

Pollen records from Old Field Swamp in southeast Missouri are
available for dates after 9000 years BP (King and Alien 1977). As at
Chatsworth Bog, the trend of increased warmth and/or dry-ness is evidenced
in the pollen record at Old Field Swamp; this is seen in the decrease in
pollen of species associated with open-water swamps and the increase in
grass community species by 8700 BP. Between 8700 and 5000 BP drought
conditions were sufficient to cause the remaining swamp vegetation to be
replaced by grasses and herbs. However, after 5000 years BP. pollen
percentages at Old Field indicate renewed development of arboreal
vegetation in the bottomlands.

2.2 THE CULTURAL ENVIRONMENT

An overview of the cultural chronology of the St. Louis AAP and
surrounding region, within a radius of approximately 100 miles (160 km),
is presented in Table 2-1. This discussion is brief because modern
disturbance has eliminated the possibility of any surface archeological
remains still present on the AAP. However, subsurface cultural deposits
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Teble 2-1. A SUHMAHY OF THI CULTURAL CHRONOLOGY Of THI ARIA Of THI ST. LOUIS AA1>

Cultural Unit

Tradition
Period or

Pheee Data* General Settlement Pattern* General Iubsl*t*nc* Sy*t**s
Kind* of Arch*cloglcs> ••mains

••praaentatlve of Period

American Lit*
Industrie!

AD 1*14
to

Present

lerly AD 1114
Industrial to

AD Ii50

Smell farms conaolldatad Into Agriculture end livestock relslng
Urge terete; smsll towns diminish
•• automobile tr*n*port*tlon
cr««t«> icccn to r»ilonil c*n-
t*ri for B«rk*tlnt tood*

New Mirkcti for «|rlcuHur»l
produce *nd acctai to iunut>c-
turod good*; In ItSl. th* flr«t
locoiMtlv* w«» run in tt. Loul*
which opened new Mrket* wot
of the Hlnliilppl liver

Agriculture and llvettock raiting

Doalnence of Aieerlcan ewnufactured
good*; automatic •achlne-aede bottle*,
decal decorated caranlc*. plaatlc
dl*po*able packaging

.Ingliih handpelnted. trantfar-prlnted,
•nd annular waraa doeiinat* at th*
beginning of th* period with Ingllah
whit* Ironstone dominating at th* and
of thl* period; cl*)r lurbl**, •••!-
autoaatle Bold-blown bottle*, canning
jar* with B*tal k'liu and glair liner*,
••chlna-eut nail*

Hom**t**d AD IfSO American *«ttlement end Carman
to Immigration rapidly increased

AO 1IJO th* population; beginning* of
tr*n*port*tlon networks and
Industrial and urban center*
with *t**m power

Agriculture and livestock ralclng Log and poll and braa itructura* dur-
ing early part of period; *y and of
period ballon fraoa being built;
tngllih c*ra*lc* doeilnete: whlteware*
with decoration *uch i* h*ndpeint*d,
•lip-bended, etc.; hend-forged n*ll*
(eerljr) to aechine-cut (let*); free-
blown gl*** container*

Colonial

r rentier AD 1130 With th* Loulilan* Turcha**,
to Aewrica geln* control of th*

AO 1101 region with a • light Infiltra-
tion of American icttlar* into
th* region; French •• well e*
British traders (till occupy
region; population increases
•ft*r th* U*r of 1*12; historic
Hstlve Aiserlcen groups, such •*
•• th* O**ge, Peorte, end
Hlisourl occupy th* region

European AO 110) Spanish, French, and Ingllah co*
Co*v*tltlon to pete for th* loyalty of Hstlve

AO 1JS4 AsMrietn groups and furs they
collect; • shift In settlement
patterns In that a nunber of
Independent treders estsbllsh
•or* permanent trading center*

Hunting, gathering, trading, *nd
United sgr I culture

Hunting, gathering, tredIng.
and United agriculture

Log e'.d post and b*ws *tructur**;
English craamwsr* end pesrlwsre
c*r**ilci; hand-wrought nails; free-
blown bottle*; kettle brsss; trsde
silver; glass beads

French falinc* cerulc* and Ingllfh
sslt-glated and creemware ceramics,
fi-ee-blown bottles, gun-flintc, metel
knives, hend-forged nell*, kettle
tree*, glsss beads, trad* silver
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Teble 2-1. A SUMMARY Of THI CULTURAL CHRONOLOGY Of THI ARRA Of THI ST. LOUIS AAP (continued)

Cultural Unit

Period or
Tradition Phtae Date* Central Settlement patterns General Subsistence Systems

Kinds of Archeologlcal Remains
Representative of Period

Colonial Rerly AD 1754
(:ont) Rxploratlon to

AD 1*73

Mlaals-
alpplan

N>

Late

larly

Woodland Lale-
Lata Huff

AO UOO
to

AO 1900

AO 1100
to

AO 1000

AO 1000
to

AO 100

Lata- AD 100
larly Bluff to

AO 300

flr«l Ruropaani Into araa were
Pranch avplorara followed by fur
tradara and mlulonariaj; altaa
laft by them Mould ba abort-1arm
ciapa along rlvara; later out-
poata wara aatatallahad In tha
SUM vicinity; Matlva American
iroupa were tha Oaaga, Htaaourl,
Kansas, and Paorla who had seml-
panunent summer villages and
wlntar hunting camp*

Agricultural vlllagaa aftar
dec Una of Cahokla

Population Increaae with perma-
nantly occupied settlements act-
Ing aa aoclo-political centera
(e.g., Cahokla) for lurroundlng
vlllagaa, haalata, fantateada
and caapa

Continuation of village*, agri-
cultural and non-agricultural
altaai towna and platfona
anunda probable; incraaaad
population

Population conaolldatlon occupy-
ing aiMll aeaaonal or bai* caiepa.
habitation altaa, aurtuary altea
(burial aountla); village altaa
reatrlcted to bluff topa and
tarracaa

Hunting, gathering, trading
(Prench); corn and bean agricul-
ture; trading, hunting, gathering
(Native American)

Subalatence baaed on blaon, deer,
full mueMle. flahlng, plant
collecting and corn, baene and
aquaah; aubalatance determined by
local availability

Intenalve cultivation of aialia,
beans, and aquaah; or cultivation
of aeed cropa and tobacco; hunting
and gathering itlll practiced

Halii cultivation in addition
to cultivation of apeclea in
earlier tlaiea with aiore Inten-
tenaive exploitation of aaada,
aquatic*

SBAll temporary log atructure*. cache
pita, faience ceramic*, free-blown
glaa* container*, glaaa beada. kettle
(•real, iron knlvea. gun part* and gun-
flint* (Prench); amall village* with
houie remain*, pit feature*, midden*,
•tone tool*. Preneh trade good* auch a*
gltia bead*, braa* kettle*, ataal
knlvea and axea, liver ornament*,
gun* (Native American)

Pew diagnostic artifact* recover/id;
Oneota artlfacta preaant, but Bay
repreaent trade Item*

Large altea with community building*
erected on mound* with (mailer town*
•nd farmataada aurroundlng (e.g..
Cahokla); wide variety of artlfactual
rnmaln* Including (tone pipe*, nega-
tive painted ceramlca, *alt pan*,
chart hoea, ahell tempered pottery, and
•mall triangular projectile polnta

Diagnostic artifact* Include tri-
angular point*. Hill Creek chert
hoe*; (tuapware; cord-marked jar*
and bowla

Probable malia cultivation; inten- Dlverae ceramic ityla*, email trlangu-
• ive ut I Illation of aeadi, aquatic* lar point*; dlagnottli. ceramlca Include

cordmirked jar* and bowl* with rounded
or t*|>ar*d lips

I
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Table 11. * SUMMARY Of TH( CULTURAL CHRONOLOGY Of THI ««EA OF THI ST. LOUIS AAJP (concluded)

Culture! Unit

Tradition
Period or

Phai* D*le« General Settlement Pattern* General Subilitenc* lyatame
Kind* ot Archeologlcel l*m*ln*

•eproientetlv* of Period

Woodland Middle AD 100 Population Increase Mith email
(cont) to (eaaonal or b*ie camp*, hablla-

100 K lion alt**, eerthwork. end mortu-
ary releted *lte* located In full
•pectrum of ecolo|lcal lonea

Dependence on cultivated plant*
diarchy and oily »eeded (peclea:
•quaah. bottle |ourd); hunting
particularly deer); gathering of
wild plant*; trade In exotic Item*

Habitation altea with vnrlabla numb*.-*
of atrueturea and pit feature*; large
mortuary-related altea Includlni
mounde and charnel houeaa; cull,
•eeconelly occupied iltaa dependent
upon available plant and anliul
reaourcee

tarly 200 1C Small ****onal or beae camp*
to with poailbl* Incraaaed

1000 BC *edentl*m; vlltegea; mortuary
•Ite end burial mound*

NJ

Huntlni and |atherlni; Increaaad
reliance on plant reaourcaa

Archaic Late 1000 BC Small *ea*on*l or baae ccmp* with Hunting and getherlng of email
to Increased exploitation of locally game enlmel*; u*e of nut and

4000 BC occurring reiourc**. particularly aquatic reaourcea In cooler,
aquatic*; *h*l' mound*; lit** moliter environmental eon-
loceted throughout upland*. dltlon*
terrice* end leveea; mortuary
rotated (Ite* ponlbl* In mound*
on bluff* bordering river valleys

tarly t 4000 BC Small aeeaonal or baae c*«pe In Hunting end getherlng of (metier
Middle to riverine end foreet ereaa; pro- game animal*, more diversified

1000 BC bably **ml-pemanant or repeatedly economy, Increa** In ui* of
occupied epeclal activity altee
end utilisation of rock-aheltcr*
Increaaad; In addition to alt*
type* found In Paleo-Indlan.
laolated burial* end open eajep-
altea are found

vegetel food*, exploitation of
•or* local reaourcea during
HyptIthermal :

flr*t evidence for ceramic technology;
dlajnoctlc ceramic* Include Marion
Thick. Schultt Thick, fayette Thick
Steciked end aide-notched pol.it*) dlag-
noctlc* Include KrajMr, Liverpool
Steaimed. end Dlcktont Increeaed evi-
dence for Mortuary behavior

Llthlc scatter* with • variety of
projectile point*; ground (tone;
general purpoe* tool kit*; heavy
concentration* of artifact* poail-
ble In aome location*

Llthlc acattere with ground atone,
aide-notched end *tewaed point*.
•Ide-notched icriperi; utilization
of local chert*

Paleo-
Indlan

10,000 BC Low population denilty located
to enell aeaaonal encampnent* or
•000 BC be** caiapa

In Utlllsetlon of megafauna (m**todon,
manmwth, blaon, auikox. glint
beaver); utilisation of (mailer
enlmala; getherlng

Dlagnoatlc projectile point* Include
large fluted point* end large, un-
fluted lanceolate point*: point* may
occur ea laolated fltda

* Dataa for prehistoric period* baaed on Kelly; Llnder, end Cartmell (l*;t); reference* for historic Information Include Corlerh (1«X4),
Petaraon (1949). and Prlna (1911).
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may be preserved beneath the ground disturbance area. Sites dating from
the Paleo-Indian to protohistoric and historic Indian groups have been
recorded within this region of Missouri. Prehistoric site types are
varied and range from single activity loci to large village sites and
towns to mortuary areas.

2.2.1 Prehistory
The St. Louis AAP is located adjacent to the American Bottom

archeological region which has been the site of intensive archeological
investigations (Bareis and Porter 1984). Four prehistoric traditions are
recognized within east-central Ilinois: Paleo-Indian, Archaic, Woodland,
and Hississippian. See Table 2-2 for a detailed discussion of each.

The earliest inhabitants of the St. Louis area were Paleo-Indi.in big
game hunters and gatherers (Benchley 1976). Population density appears
to have been extremely lov at this time (10,000 to 8000 BC). Possible
Paleo-Indian finds on the facility would likely be limited to isolated
artifacts (probably representing hunting losses).

t
i
! Population increased during the Archaic tradition (8000 to 1000 BC)
j with small base or seasonal camps being used. The economic base of the
: Archaic hunters and gatherers became more diversified with the use of

more vegetal foods, nuts, and aquatic resources.

Population again increased during the Woodland tradition (1000 BC to
AD 1000). Ceramics were first manufactured during the Early Woodland
period, while dependence on cultivated plants occurred during the Middle

Woodland period and maize was grown in Late Woodland times. A Late
Woodland habitation site was recorded in 0*Fallen Park, which is
approximately two miles east of the AAP along the edge of the Mississippi

i • Valley bluffs (Browman, Horn, and Clark 1977).

The St. Louis area is noted for large towns with .•ommunity buildings
erected on mounds and surrounded by fanning hamlets which were occupied

i
2-8
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during the Mississippian tradit.ron (AD 1000 to 16irO). Mississippian
tradition populations were primarily supported by maize, bean, and squash
agriculture. Cahokia, 6.5 air miles southeast of St. Louis, is one of
the best known socio-political centers dating to the Hississippian
tradition. Population in the American Bottom region at that time is
estimated to have been about 50,000, with some 30,000 living in Cahokia
alone (Pfeiffer 1977:425).

Within the City of St. Louis, there were at least three "large
earthen mounds," one at least 20 feet high and 50 or more feet long
(Faherty 1978:56, lower illustration), and thus the city was called
"Mound City" (see also Gill 1952b). A more detailed description of the
mounds was compiled by Bushnell (1904), including over a dozen in
present-day Forest Park and several probably in Sherman Park. All of
these are at about 500 feet elevation. In various places the mounds
included burials, and in others just charcoal and ceramic and lithic
artifacts were associated; the latter were interpreted as the remains of
collapsed earthen lodges, rather than burial mounds (Bushnell 1904:15).
Hamilton and Hixon (1984) have located fcll of the Bushness sites on U. S.
Geological Survey topographic quadrangles. Kent, Nelson, and Harl
(1980:16) note that the most common prehistoric materials reported in the
City of St. Louis area date from 5000 BC to AD 1450.

2.2.2 Ethnohistory
Western IJiinois and eastern Missouri were occupied during the

ethnohistoric period by the Illinois Indians (Callender 1978:673-680;
Bauxar 1978:594—601). Sites of this period consist of semi-permanent
summer villages, summer hunting camps, and winter camps, with summer
villages situated alone riverbank* (Callender 1978:674). Subsistence
pursuits included agriculture, hunting, fishing, and gathering (Callender
1978:674). In the early nineteenth century William Rogers Clark, on
behalf of the U. S. Government, signed Castor Hill treaties with the
Cahokia, Tamarois, Kaskaskia, and Peoria tribes (the Illinois nation)
(Gill 1952a:295).

2-9
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There is no known specific documentation of any village or other
historic Native American site in the vicinity of the St. Louis AAP.

2.2.3 History
Three cultural traditions are recognized during the historic period

for the St. Louis region: Historic Native American, Colonial, and
American. The Historic Native American tradition would be represented
archeologically by remains left behind by any of the Native American
groups that may have lived in the region between the late seventeenth and
the mid-nineteenth centuries. The Colonial and American traditions
comprise cultural resources attributable to peoples of Euroamerican
origin that date before and after the American Revolution, respectively.
The Colonial Tradition is divided into an Early Exploration Period and a
European Competition Period. Within the American Tradition, four periods
are recognized: Frontier, Homestead, Early Industrial, and Late
Industrial. See Table 2-1 for a more detailed discussion.

The Joliet and Karquette expedition in 1673 marked the beginning of
the historic period in the St. Louis area. This period saw early French
exploration of and missionary expeditions into the Illinois Country, and
in 1682 LaSalle claimed the entire Mississippi basin for France, naming
it Louisiana (Priam 1981:3). In order to fortify tl.cir imperial claims
the French built a string of forts between their St. Lawrence bases and
the Mississippi Valley. Fort St. Louis, erected in 1582, was the first
French outpost established'in the project vicinity. Later the villages
of Kaskaskia and Cahokia were founded, and the outposts at Fort de
Chartres and Ste. Cenevieve soon followed (Primm 1981:3-4).

The intercolonial struggle between France and Great Britain for
control of North America resulted in France's relinquishing the Louisiana
territory west of the Mississippi to Spain and the land east of the river
to Great Britain under terms of the Treaty of Paris in 1763. French
settlers abandoned the settlements east of the Mississippi River and
began to extend their settlements on the west bank. St. Louis was

2-10
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established as a town in 1764 after the Spanish took possession, but
remained essentially French in character (Gerlach 1976:11; Peterson
1949:2). In 1770 the Spanish began to exert control over the area, as
they were mainly concerned with exploiting the frontier and protecting
the area from the English and the growing American competition and
expansion. The American Revolution heightened antagonism between Spain
and England who continued to compete after the war for native American
alliance,-hoping to gain a monopoly of the thriving fur trade.

stime late in the eighteenth century the land in the vicinity of
(and 'perhaps including) the AAP was assigned by the Spanish government to
the family of Joseph Alvarez Hortiz (Gill 1952a:294), who subsequently
sold the acreage to one Pierre Choteau. Choteau subsequently sold the
land, perhaps including the modern AAP. to William Rogers Clark (Gill
1952a:294-295; 19S2c:S4) who used the land as a Indian camping area while
negotiating treaties.

The most serious issue confronting the Spanish rulers was the
relatively slow pace of development. In order to rectify the situation,
the Spanish governor induced Americans to emigrate from Illinois through
dispensation of land grants. St. Louis now began its transformation from
an outpost of European nations into an American frontier town.

With the Louisiana Purchase in 1803, the region came under American
control but St. Louis grew slowly. The town, still an urban outpost on
the far western frontier, was shaped more by traditional French factors
than by development due to accession by the United States. Immigration
into Missouri increased rapidly within the next decade; the immigrants
were predominately American settlers who tended to settle along the
Missouri River (Cerlach 1976:24). American troops stationed at Fort
Beliefontaine on the Missouri River remained in the area after the War of
1812, and by 1830 the population of Missouri was more than 90 percent
American (Cerlach 1976:26).
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During the Homestead period most of Missouri's American settlers,
many of whoa were slave-owning farmers, were froa Tennessee, Kentucky,
and Virginia. They tended to settle along the Missouri River and other
waterways that provided direct access to the St. Louis market (Gerlach
1976:29-32). German immigration reached a high point in the state at
this time; the town and its outlying areas were marked by a proliferation
of German parishes and parochial schools. The second largest immigrant
group w.is the Irish. St. Louis grew as a transportation center, becoming
a major collecting point for the entire state's agricultural products as
well as a center for the army's western operations. In 1837 St. Louis
received a small appropriation from Congress to stabilize its harbor,
which resulted in increased river trade with other American states and
European countries (Primn 1981:156).

The basic settlement pattern of thr. preceding Homestead Period
continued in;o the Early Industrial period, but the density of farmstead
distribution became greater due to a general population increase. The
railroad and river connections allowed St. Louis to grow rapidly as a
manufacturing point. Food processing, sugar refining, and meat packing
dominated the city's early industrial econonj (Primn 1981:271). To
broaden its industrial base, St. Louis began a shift from water transport
to railroad traffic. River trade remained essentially stable early in
the period but it rapidly declined as the railroads expanded.

By the mid 1880s St. Louis had made the transition frcm a commercial
city dependent on the river, to a mature, diversified, industrial
metropolis. St. Louis had become a city that had a large, discrete,
industrial and residential section as well as satellite communities in
the metropolitan region. A shift froa the heavy industries of the
previous period to newer and lighter domestic industries, such as dress
manufacturing, furniture making, and book publishing, occurred it this
time.

2-12
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2.3 ASCHEOLOGICAL RESEARCH DIRECTIONS

2.3.1 Regional Concerns
A preliminary master plan for archeologicai resource protection has

been completed for Missouri (Environmental Systems Analysis. Inc., and
others 1983) with the state divided up into geographical management units
and cultural study units with the following cultural units: Paleo-

Indian; Early. Middle, and Late Archaic; Woodland; and Mississippian.
Based on this and other work, a research design applicable to the St.
Louis AAP archeologicai resources can be developed.

Paleo-Indian research in the St. Louis area has been sporadic because
of the isolated nature of the archeologicai remains. During the Archaic
period, it appears that the distribution of grasslands expanded in
western Illinois and eastern Missouri. Archaic hunters and gatherers may
have responded by abandoning upland regions and locating sites in
floodplain areas; evidence of such adaptations may be retained in
archeologicai sites on the St. Louis facility. In addition to changes in
settlement location, resource exploitation, and mobility, later Archaic
peoples participated in more visible mortuary behavior and trade. These
patterns were elaborated and intensified during the post-Archaic Woodland
and Mississippian traditions. Investigations of regional Archaic sites
can provide a baseline against which to analyze later changes in
prehistoric patterns of resource exploitation and in other religious,
economic, and social behavior.

One of the major research questions relating to Early Woodland sites
is the development and effect of ceramic production on other prehistoric
cultural systems. In addition, cultural-ecological adaptations and
social and religious patterns previously evident during the Archaic seem
to have been intensified. It has been postulated that Early Woodland
people lived in semi-permanent villages or hamlets and used the natural
resources according to a wide, seasonal round of exploitation (Hunson
1982). Middle Woodland sites located in Illinois were related to a

2-13
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f

• larger socio-religious-political unit known as Hopewell. There was an
apparent increase in mortuary-related behavior (i.e., more burial mounds)
during the Middle Woodland. Corn, squash, amaranth, and chenopod
horticulture occurred during the Middle Woodland in surrounding areas,
and its effects on the sites of this region is an important research
consideration that might be able to be addressed.

During the Late Woodland period economic and social changes are
apparent in the present archeological record. There consist of the
increased use of aquatic resources and seeds, and a decrease in
artifactual and social complexity. Investigations of any such sites
present in this region may be critical in understanding the transition
between Middle Woodland cultural complexity and succeeding Mississippian
developments.

The height of prehistoric complexity in the central Midwest was
reached during the Mississippian period. Permanent Mississippian towns
such as Cahokia were located in the immediate vicinity of and perhaps
even within (Bushnell 1904} present-day St. Louis. In addition, smaller
towns and hamlets surrounded these large socio-political centers. Maize,
beans, squash, seed, crops, and tobacco were cultivated, though hunting
and gathering were still practiced. Archeological investigations of
Mississippian sites are critical to the understanding of a large
socio-political-religious unit and interactions with smaller villages and
hamlets.

Due to the presence of Cahokia, a large Mississippian town several
miles east of the facility, portions of the American Bottom have been
subjected to more intensive archeological investigations (see Fortier
1981:88-89 for an overview of this work; Fowler 1969; Fowler and Hall
1975). Also, the FAI-270 surveys and excavations conducted by the
University of Illinois (Kelly, Lindner, and Cartmall 1979) have increased
the archeological data base for this area (Bareis and Porter 1984) and an
overview of the archeological resources of metropolitan St. Louis has

2-14
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b«en completed (Benchley 1975) as well as a recent overview of the
resources of the Eiver des Peres drainage basin (Hixon, Hamilton, and

Kling 1982).

Contact with early traders and trappers produced a profound change in
the social, political, and economic adaptations of Hative Americans in
the region in the seventeenth and eighteenth centuries. As a result of
these early explorations and later settlements, disease, trade goods, and
different economic pursuits were introduced. In addition, inter-tribal
hostilities may have been accentuated. The relationship between tarly
Buroanericans and Kative Americans may be examined within the St. Louis
area. Proto-historic or early historic Batlve American sites are as yet
undocumented in th« study facility.

Historic archeological research can be extremely varied. Major
questions for regional investigation nay include the following: the
impact of early trapping and trading on Hative American populations and
on European political rivalries; the use of rivers and later of railroads
for transport, and its effect on surrounding industry and populations;
the early settlement of the area and subsequent economic changes
resulting from technological advances in agriculture and mining; and the
effect of a decreased mining activity on the area and the development of
St. Louis as a modern commerce center.

2.3.2 Installation-Specific AreheoloKJcal Research Directions

•o prehistoric or historic sites are presently known to exist on the
St. Louis AAP; if any are found their research values should reflect any
of the regional concerns (see 2.3.1).
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3.0

AN ASSESSMENT OF ARCHEOLOGICAL RESOURCE PRESERVATION AND SURVEY ADEQUACY

In this section the environmental and historic constraints that may
limit the amount and kind of archeological site preservation are
considered in this chapter as they apply to the St. Louis AAP, along with
an assessment of the coverage of previously conducted archeological
surveys. In addition, assessment is also made about the adequacy of data
collection, and any gaps that may exist are documented.

3.1 ENVIRONMENTAL CONSTRAINTS TO SITE PRESERVATION

Historic and recent modifications of the St. Louis AAP are likely to
have removed or obliterated any intact surface archeological remains.
Buried archeological deposits may exist beneath paved or construction
areas of the facility.

3.2 HISTORIC AND RECENT LAND USE PATTERNS

Prior to federal purchase the St. Louis AAP was platted as a
residential subdivision and was purchased from individual land owners,
but there are no historic documents available which indicate the presence
of individual residences prior to 1941 (Margaret Beavers, personal
communication 1984). In addition, no buildings exist on the facility
that were built prior to the 1940s (Meryl Humphreys, personal
communication 1984).

A summary of all ground disturbance information for the St. Louis
facility is presented in Table 3-1 and Figure 3-1. The entire facility
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Table 1 1. A SUHMANY OK HISTORIC ANU/OH MOIIKKN CHOUNU DISTURBANCE THAT MIGHT LIMIT TIIK PHKStHT AMCIIKOLOCICAL MtSOUMCt BASK ON TIIK ST LOUIS AAP
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Figure 3-1. MAP OF AREAS OF HISTORIC AND/OR MODERN
GROUND DISTURBANCE THAT MIGHT LIMIT THE
PRESENT ARCHEOLOGICAL RESOURCE BASE ON
THE ST. LOUIS AAP
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I appears to have been impacted by plant buildings and parking lots with an
estimated ratio of disturbed to total area of 90 to 100 percent. Depth
of ground disturbance within the facility varies between 0 and 10 feet,

. with an average of six feet.
i
t
f 3.3 PREVIOUS CULTURAL RESOURCE INVESTIGATIONS; COVERAGE AND INTENSITY
ct

;. Ho archeolo*leal surveys were conducted on the St. Louis AAP prior to
• its construction in 1941, nor have any been conducted to date. No
I archeological sites are presently known to exist within the facility
L

I boundaries. A survey of the historic architectural resources on the AAP
: is in progress (William Brenner, personal communication 1984). However,
; within the past few years there have been several field or desk cultural
^ resource management projects addressing lands within a few miles of the
j AAP (e.g., Browman 1980; Browman, Horn, and Clark 1977; Hamilton and

Nixon 1984; Nixon, Hamilton, and Xling 1983).

I 3.4 SUMMARY ASESSMENT OF ARCHEOLOGICAL DATA ADEQUACY AND GAPS

< The lack of information on archeological resources on the St. Louis
;{ AAP is due to a lack of survey and to the all-encompassing nature of the
; apparent ground disturbance on the facility such that surficial survey is
>: difficult.
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4.0

XHOUV ASCHEOLOGICAL RESOURCES OH THE ST. LOUIS AAP

There are no known or identifiable potential archeological sites on
the St. Louis AAP at present. "Potential" sites would be those
identified in the historic archives or rumored to exist, but not yet
field-identified. Nixon, Ka^ilton, and Kling (1982:18) note that there
is some evidence of Late Woodland or Early Mississippian remains on the
bluff tops overlooking river valleys in the St. Louis area. The St.
Louis AAP is not along such a bluff line, but is on the south side of a
prehistoric drainageway and at the same elevation as prehistoric
materials found in Forest Park, She man Park, and 0' Fallen Park.

The facility is located on a modern surface in an upland topographic
situation. Construction and modification of the St. Louis AAP has
removed any surface historic remains to a depth of up to 10 feet
(3. OS m) . Subsurface cultural deposits may be preserved beneath paved
areas or areas with minimal disturbance.
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5.0

AN ASSESSMENT OF THE SIGNIFICANCE OF THE

ABCHEOLOGICAL RESOURCE BASE OH THE ST. LOUIS AAP

•o archeological sites are known on the St. Louis AAP, even though
significant prehistoric and historic sites exist in the vicinity. The
surface of the facility appears to have been totally impacted by modern
construction or paving, though intact soils may remain beneath. These
soils could still contain prehistoric or historic archeological materials.

It is recommended that the St. Louis AAP facility personnel develop a
close coordination with the Missouri SHPO in the event of any future
development project at the facility.

5-1 \
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6.0

A RECOMMENDED AHCHEOLOGICAL MANAGEMENT PLAN FOR THE ST. LOUIS AAP

6.1 FACILITY HASTES PLANS AND PROPOSED IMPACTS

Ho lons-ters planning document is available for the St. Louis AAP.
Facility personnel state that no further construction or modification is
planned there (Beryl Humphreys, personal communication 1984).

6.2 APPROPRIATE ARCHEOLOGICAL MANAGEMENT GOALS WITHIN THE ST. LOUIS AAP'S

MASTER PLAN

6.2.1 General Facility Planning
This report documents the lack of any presently known areheological

investigations on the St. Louis AAP. but the possibility that significant
prehistoric or historic buried materials may be retained there. This
information can be used as the basis tor developing an archival and field
inventory program to demonstrate the absence of sites on the facility, or
the presence and hence the need for the preparation of a Historic
Preservation Plan (HFP) to be implemented on the facility.

Army Regulation 420-40, drafted pursuant to the National Historic
Preservation Act, and 36 CFR 800 (Section 1.1), require that each DARCOtf
facility have a Historic Preservation Plan (HPP) or have documentation on
file indicating whether there are any known archeological resources
appropriate to such management planning. At present, there is no such
negative declaration or Plan.

6-1
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The Department of the Army Regulation 420-40 prescribes Army policy,
procedures, and responsibilities for compliance with the national
Historic Preservation Act of 1966. as amended; for the maintenance of
state-of-the-art standards for preservation, personnel and projects; and
for accomplishment of the historic preservation program. As outlined in
those regulations, an KPP has the following objectives:

• Integration of historic preservation requirements with the
planning and execution of military undertakings such as training
and construction and real property or land use decisions

• Implementation of a legally acceptable compliance procedure with
the Advisory Council on Historic Preservation (ACHP) and State
Historic Preservation Officer (SKPO)

• Outline priorities for acquiring additional information to
determine if there may b« additional projects not yet located or
identified

• Establishment of a procedure for the evaluation of historic
properties

• Ranking of facility projects by their potential to damage
historic properties

• Provision of guidelines for the management of historic properties

• Provision of historic and archeological data for the
installation's information systems

• Identification of funding, staffing, and milestones needed to
implement the plan.

This document provides the necessary information for meeting these
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objectives for archeological resources on the St. Louis AAP. The
information provided here can be used to determine if any activities of
the on-going facility mission (or any special mission) will damage or
have adverse effects on any "likely to occur" archeological resources; it
thus can be used to develop alternatives for the mitigation of those
effects. Consultation with the SHPO and ACHP about the preservation
program as outlined in the HPP will ensure compliance with the historic
preservation laws and regulations outlined in Section 1.0. Further, it
will integrate preservation considerations into general facility and
future project planning in a timely and cost-effective manner.

6.2.2 Project-Specific Resource Protection or Treatment Options
Ho archeological sites have been documented on the St. Louis AAP.

The entire surface of the facility has been impacted by construction
and/or paving. Thus, any future ground-disturbing activities in the AAP
is unlikely to need pre-construction review of its potential adverse
impacts to significant archeological resources (the exception might be
deep new excavation into previously undisturbed deposits bweneath moverd
buildings, structures, or pavine). However, new ground-disturbing
construction in AAP land would be a federal undertaking requiring
compliance with Section 106 of the National Historic Preservation Act
(see Section 1.1 of this report). Section 106 requires that DARCOM
consult with the Missouri SHPO and the federal Advisory Council on
Historic Preservation about the effects of such an undertaking on
significant archeological sites. Without a SHPO-accepted facility
preservation plan, it is DARCOM's responsibility to either c'^plete such
an evaluation and consultation program for each project or to have on
file documentation of the completion of adequate survey and evaluation so
as to confirm the absence or lack of significance of any archeological
site that might be affected by the proposed activity. Such
project-specific evaluation and preservation programs require
consultation with several federal agencies, and are frequently
time-consuming. However, such a project-specific program can usually be
expedited if the appropriate preservation planning or negative
declaration has been completed and reviewed by the SHPO.
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In the event the installation has accomplished its Section 106
procedures and finds a previously unidentifiable resource during its

ground disturbance and/or construction phase, it will effect compliance
using 36 CFR 800.7 procedures, as follows:

• Ratification will be accomplished by the facility of the
emergency discovery to the Departmental Consulting Archeologist
(DCA), who is responsible for making an investigation within 48
hours, to determine the importance of the resource, and defining
appropriate mitigation measures

• Consultation with the Missouri State Historic Preservation
Officer (SHPO), DARCOH, Rational Park Service (Rocky Mountain
Regional Office, Denver, Colorado), and the Rational Register,
will be accomplished by the OCA or DCA's designee

• If the site is evaluated as being important by the DCA or DCA's
designee, the Department of the Army is responsible for
implementing and funding the mitigation measures.

6.2.3 A Summary of Recoiroended Management Directions and Priorities for

Effective Compliance and Program Management
As discussed in 6.2.1, there is presently no documentation of known

or potential cultural resources on the St. Louis AAP, nor is there a
negative declaration to this effect on file. This report should serve as
the basis for such a declaration, following consultation with the
Missouri SHPO and the ACHP in Denver, Colorado.

It is possible that intact subsurface cultural resources remain on
the AAP. Presently, no construction is planned on the facility, but
should archeological materials be encountered in any future
ground-disturbing process, construction should halt until consultation
and evaluation with the Departmental Consulting Archeologist (DCA) can
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determine the importance of the materials. If deemed important, the Army
should then implement appropriate measures as reconanended by the OCA.

6.3 ESTIMATED SCOPE OF WORK AMD COST LEVELS FOR PRESENTLY IDENTIFIABLE

MANAGEMENT NEEDS

Because no management work outside of DARCOH in-house activities
should b« required, the Section 6.2.2 resource protection options are
recommended to incur no contractor costs.
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7.0
SUMMARY

As a manager of public lands, the St. Louis AAP has responsibilities
for the management of the natural and cultural resources held on those
lands, for the general benefit of the American people. This report
documents the lack of known or archivally-determined potential
archeological resources on the facility and recommends compliance
procedures if any archeological resources are identified that could be
impacted by any future construction.

•o construction is planned for the St. Louis AAP that would modify
the current surface of the facility. To date the entire facility is
cohered by the manufacturing and administrative buildings and parking
lots. However, intact subsurface deposits may remain beneath the parking
area and the buildings and could contain signficant archeological
materials.

Consultation with the Missouri State Historic Preservation Officer is
recommended either for (1) the filing of (and acquiring written
concurrence with) a negative declaration of preservation management
needs, or for (2) completion of a Historic Preservation Plan. Such a
plan should be in compliance with Army Regulation 420-40 and be based on
information available from this report and from the historic
architectural study presently being conducted by the Historic American
Buildings Survey, to provide the basis for an affirmative cultural
resource management program appropriate to a land-managing agency whose
fundamental mission is support for America's military.
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AVAILABILITY AND DISPOSAL INFORMATION

through

RECONSTRUCTION FINANCE CORPORATION
81 ] Vermont Avenue, N. W.

Washington 25. D. C.

LOCATION: 4014 Siemers Lane, St. Touis, Missouri.
•*

PLANT: Land, buildings, machinery and equipment. Project designed for production of .30 cal. and .50 cal. armor piercing
cores. ~.

The Core Plant is equipped for manufacturing of screw machine products and includes heit-treating facilities. The
project is adaptable to other manufacturing of a light, medium, or heavy nature.

See Brochure AP-1IO for adjoining Small Arms Plant.

LAND: . About 12 acres.

BUILDINGS: Total area about 304,000 sq. ft.
Core Plant—Total area 190,300 sq. ft.

Basement—29,500 sq. ft. Clearance 10'6" and 34'9".
First Floor—142,300 sq. ft. Clearance 22'9" and 10'6".

"''Second Floor—12,500 sq. ft. Clearance ll'9".
Third Floor—6,000 sq. ft. Clearance 10'.

Concrete basement floor. Concrete first fl<x>r (beam and slab design over basement). Second and third floor reinforced
concrete. Finish on first floor about 70* .̂ wood block, 20r/e cement balance grating or asphalt tile. Structural steel
framing and trusses. Brick exterior walls. Precast concrete slack deck, built-up roofing. Fluorescent lighting. Steam
unit heaters, and radiators. Sanitary and locker facilities. Cafeteria seating about 270.

Warehouse—One story and mezzanine. First floor 50,000 sq. ft., mezzanine 4.300 sq. ft. Tow! area 54,300 sq. ft.
Clearance first floor 18' to 26'. Under mezzanine 10'3", in mezzanine H'9". First floor concrete slab on ground. Mez-
zanine floor wood. Structural steel framing and trusses. Walls of wood studs with slieathing*ahd siding. Wood deck
on steel purlins. Built-up roofing. Fluorescent lighting. Sanitary and locker facilities. Steam uni t heaters and radiators.
Cafeteria for 72 people.

furnace Building—Total area 49,800 sq. ft.
Basement—14,800 sq. ft. Clearance 12'.
First Floor—31,000 sq. ft. Clearance 18'9".
Second Floor—4,000 sq. ft. Clearance 9'.

First floor concrete. Second floor wood. First floor mostly wood block finish. Structural steel columns and trusses. Walls
wood studs with sheathing and siding. Wood deck on steel purlins. Built-up roofing. Fluorescent lighting. Steam
unit heaters, blast coils, radiators. Sanitary and locker facilities. Cafeteria for 60 people.

Laboratory—Total area about 4,700 sq. ft. Clearance 14'. Concrete floor, asphalt tile finish. Brick wails. Concrete deck,
built-up roofing. Fluorescent lighting.

Storage Shed—Area about 3,400 sq. ft. Earth floor. Wood construction.

MACHINERY Production Equipment—Includes 46 centeriess grinders, 32 gauging machines, approximately 400 automatic screw
AND machines, 29 Hydryzing furnaces, 2 washer machines, 4 wash, rinse, and dry machines; Chip conveyor system, Oil

EQUIPMENT: Coolers, air compressors, etc.

Machine Tools—About 100 items, including hydraulic surface grinders, lathes, millers, shapcrs, drill presses, etc^ *

Furniture and Fixtures—Office furniture taj equipment, factory furniture, hospital equipment, cafeteria equipment, etc.

UTILITIES: Utilities from same source « and furnished through the facilities of the Small Anns Ammunition Plant adjoining,
except sewers, which discharge into St. -Louis System.

TRANSPOR- Highways—An adequate system o'f concrete roads connects the various units of the manufacturing plant and provides
TATION: access to Goodfellou- Avenue.

Railroad—Principal buildings of the Core Pfant and of the Small Arms Plant arc served by a plant ra i lway system, hav-
ing a total trackage .of about five miles and capacity of 249 cars. System connects to the Terminal and Wabash
Railroads.

THE INFORMATION CONTAINED HEREIN IS BELIEVED TO BE CORRECT. BUT NO GUARANTEE THEREOF IS MADE.
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SMALL ARMS AMMUNITIUN PLANT
INDUSTRIAL DEVELOPMENT MASTER PLAN

I. INTRODUCTION

A. General

the following pages of this report represent the culmination of a seven
month program directed toward preparat ion of a mas te r p lan for the
remaining, unused/underused portions of the former Smal l Arms Ammunition
Plant located in the northwest portion of the City of St. Louis. It is the
intention of the City of St. Louis under auspices of the Planned Industrial
Expansion Authority (PIE) to redevelop and recycle these four t racts of
land for industrial purposes thereby creat ing new job opportunit ies for
City residents.

This report is organized inter several general sections which set forth the
material about the project area and p lann ing proposa ls . These sect ions
are:

Introduction .
Review of Existing Conditions
Alternative Planning Proposals
Development Plan
Implementation
Summary and Conclusions
Appendices
Plates

It should be noted that the data, f indings, and/or recommenda t i ons
contained herein do not represent the total work which has comprised the
p lan d e v e l o p m e n t . Booker p ro j ec t t eam members spent many hours
coordinating various elements of the project wi th the PIE s ta f f and with
other City, State, and Federal agencies. Equally substant ial time was
d e v o t e d to d iscuss ions with a rea proper ty owners /occupan ts and to
interviews with area industries who the project team and PIE staf f fe l t
w o u l d be prime candidates for loca t ing on the s i t e s wh ich w o u l d be
ava i l ab le as a result of implementation of the plan.

H major cau t ion regarding the use of this report should be s t ressed .
Ammunition manufacturing processes are by nature somewhat- complex. Because
of this, the original design of the faci l i t ies at the Small Arms Ammunition
Plant included not only a diverse var ie ty of building types, but a l s o a
maze of utilities and service tunnels which interconnect throughout the
overal l site. The total area was constructed over a relat ively short
period of time and therefore, although p lans for const ruct ion "as -bu i l t "
e x i s t , cnere is sonie question as to their actual validity. Since the major
portion of the plant ceased operation after port ions were briefly reused
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during the Korean War, many of the building and land areas were sold to the
various industries and governmental agencies who now occupy them. During
these earlier redevelopment efforts, many additional utility and building
alterations have been made. For master planning purposes, data were
collected regarding these factors to the extent that the information was
readily available and apparent. Planning recommendations and cost
estimates which were developed for the master plan are therefore relative
to the accuracy of these data. Final engineering design for the project
will involve actual field investigation of these factors. To the extent
that other information is uncovered, the planning recommendations and cost
estimates which are contained in this report, may be altered to reflect
these findings.

B. Background and History

The St. Louis Army Ammunition Plant was constructed in 1941 in preparation
for United States involvement in World War II. Ground was broken on
March 28th of that year. On October 20, only seven months later, cartridge
component production started. The plant's function was the manufacture of
30 and 50 caliber cartridge components and assembly of the components into
finished cartridges. These functions were conducted under contract with
the Western Cartridge Company. At its peak of production, from 1941 to
1944, some 40,000 workers were employed at the plant, working around the
clock. The majority of these employees were women. At the end of World
War II, the plant was deactivated until the beginning of the Korean War in
1951. During this inactive period, much of the plant was modified for the
manufacture of 105 mm. shells, the production of which was contracted to
Chevrolet Division of General Motors. It was these larger shells that were
produced when the plant was reactivated during the Korean War.

The plant was again deactivated in 1954. Much of the property was declared
surplus by the Army and came under control of the General Se rv i ces
Administration (GSA). Since that time, the property surrounding the
present day plant began to be sold off in a piece-meal fashion. The
remaining plant was again reactivated from 1966 to 1969 for the Vietnam
War, again for the production of 105 mm. shells by Chevrolet. In 1971,
Chevrolet closed its contract with the Army, and by 1972, Donovan
Construction was contracted for maintenance and updating of the plant and
its equipment so that it can be reactivated at any time.

Today, a variety of new tenants occupy the former Plant site. They vary
widely in the nature and scope of their operations. Because they are
described in Section II of this report, no discussion of them is provided
here. The significant factor to note is that the four tracts within the
Plant site which are the subject of this master plan are the key remaining
parcels. If PIE is successful in redeveloping these parcels with new
industries or expansion of those in the area, then almost total recycling
of the Plant site will have been achieved. The only portions of the site
which have future potential for redevelopment are those areas which are
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